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rmCMICAL rOMPOUNDS 

The present invention relates to heterocycUc amide derivatives, pharmaceuticaUy 
acceptable salts and in-vivo hydrolysable esters thereof. These heterocycUc amides possess 
glycogen phosphorylase mhibitory activity and accordingly have value in the treatment of 
disease states associated with increased glycogen phosphorylase activity and thus are 
potentially useful in methods of treatment of a warm-blooded animal such as man. The 
invention also relates to processes for the manufacture of said heterocycUc amide derivatives, 
to pharmaceutical compositions containinjg them and to their use in the manufacture of 
medicaments to inhibit glycogen phosphorylase activity in a warm-blooded animal such as 
man. 

- The Uver is the major organ regulating glycaemia in the post-absorptive state. 
AdditionaUy, although having a smaUer role in the contribution to post-prandial blood glucose 
levels, the response of the Uver to exogenous sources of plasma glucose is key to an abiUty to 
maintain euglycaemia. An increased hepatic glucose output (HGO) is considered to play an 
important role in maintaining the elevated fasting plasma glucose (FPG) levels seen in type 2 
diabetics; particularly those with a FPG >140mg/dl (7.8mM). (Weyer et al, (1999). J CUn 
■ Invest 104: 787-794; Qore & Blackgard (1994). Diabetes 43: 256-262; De Fronzo. R. A., et 
al. (1992) Diabetes Care 15; 318 - 355; Reaven, G.M. (1995) Diabetologia 38; 3-13). 

Since current oral, anti-diabetic therapies fail to bring FPG levels to within the normal, 
non-diabetic range and since raised FPG (and glycHbAlc) levels are risk factors for both 
macro- (Charles, M.A. et al (1996) Lancet 348. 1657-1658; Coutinho, M. et al (1999) 
Diabetes Care 22; 233-240; Shaw, J.E. et al (2000) Diabetes Care 23. 34-39) and 
micro-vascular disease (DCCT Research Group (1993) New. Eng. J. Med. 329; 977-986); the 
reduction and normaUsation of elevated FPG levels remains a treatment goal in type 2 DM. 

It has been estimated that, after an overnight fast, 74% of HGO was derived from 
glycogenolysis with the remainder derived from gluconeogenic precursors (HeUerstein et al 
(1997) Am J Physiol, 272: E163). Glycogen phosphorylase is a key enzyme in the generation 
by glycogenolysis of glucose- 1-phosphate. and hence glucose in Uver and also in other tissues 
such as muscle and neuronal tissue. 

liver glycogen phosphorylase a activity is elevated in diabetic animal models 
including the db/db mouse and the fa/fa rat (Aiston S et al (2000). Diabetalogia 43. 589-597). 
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Inhibition of hepatic glycogen phosphorylase with chloroindole inhibitors (CP91 149 
and CP320626) has been shown to reduce both glucagon stimulated glycogenolysis and 
glucose ou^ut in hepatocytes (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al 
(1998) PNAS 95, 1776-81). Additionally, plasma glucose concentration is reduced, in a dose 
5 related manner, db/db and ob/ob mice following treatment with these compounds. 

Studies in conscious dogs with glucagon challenge in the absence and presence of 
another glycogen phosphorylase inhibitor, Bay K 3401, also show the potential utility of such 
agents where there is elevated circulating levels of glucagon, as in both Type 1 and Type 2 

diabetes . In the presence Q£ J3aj/j8r^04^&pa^e-^^eese-ou^^ glucose 

10 following a glucagon challenge were reduced significantly (Shiota et al, (1997), Am J Physiol, 
273: E868). 

The heterocyclic amides of the present invention possess glycogen phosphorylase 
inhibitory activity and accordingly are expected to be of use in the treatment of type 2 
diabetes, insulin resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac 
15 ischaemia and obesity, particularly type 2 diabetes. 



According to one aspect of the present invention there is provided a compound of 
formula (1): 



20 




wherein: 

Z is CH or nitrogen; 

25 R"^ and together are either -S-C(R^)=C(R'^)- or -C(R^)=C(R^)-S- ; 

R and R are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
fluoromethyl, difluoromethyl, trifluoromethyl, trifluoromethoxy, anoino, carboxy, carbamoyl, 
merc^to, sulfamoyl, ureido, Q^alkyl, C2^alkenyl, Cz^alkynyl, Ci^alkoxy, Ci^alkanoyl, Ci- 
30 ealkanoyloxy, iV-(Ci^alkyl)ainmo, iV,AKCi^alkyl)2aniino, Ci-ealkanoylamino, i\r-(Ci- 



100667 

-3- 



o 

salkyl)carbamoyl,-W-(Ci^alkyl)2carbamoyl, CwalkylS(0). wherein ais O-to 2, Ci.- - 
salkoxycarbonyl. CMalkoxycarbonylamino. N-(Ci^alkyl)sulphamoyl. N^<Ci. 
salkyl)2Sulphamoyl, Ct^alkylsulphonylainino and Q^alkylsulphony WCi^alkyDanuno; 



62 



5 A is phenylene or heteroarylene; 
n is 0, 1 or 2; 

R» is independently selected from hydrogen, halo, nitro, cyano. hydroxy, amino, carboxy. 
10 carbamoyl, N-Ci^alkylcarbamoyl, W(Ci-4alkyl)2carbamoyl. sulphamoyl, N-Cr. 

4alkylsulphamoyl. N.N-(Ci^alkyl)2Sulphamoyl. sulfino. sulfo, Ci^alkyl. Cj^enyl, Cz. 

4alkynyl. Ci-4alkoxy, C:-4a]kanoyl, Q^alkanoyloxy, JV-(Ci^a]kyl)amino. NJ^<Cu 

4alkyl)2amino, hydroxyQ^alkyl. fluoromethyl. difluoromethyl. trifluoromethyl. 

trifluoromethoxy, Ci^alkoxy and 
15 rMs of the formula A* or A" : 



-(CH^) 



O (A) -CHiCH(OH)(CH23.COjH (A') 

wherein x is 0 or 1, p is 0, 1. 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 

20 r is 1 or 2; and when r is 1 the group 
^ O 




R5 

is a substituent on carbon (2) and when r is 2 (hereby forming a six membered ring) the same 
group is a substituent on carbon (2) or on carbon (3); 



25 Y is -NR^R^ or -OR^ 
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R and R are independently selected from hydrogen, hydroxy, Ci^alkyl (substituted by l-or 2 . . 
hydroxy groups provided that when there are 2 hydroxy groups they are not substituents on the 
same carbon), Cs-vcycloalkyl (optionally substituted with 1 or 2 hydroxy groups provided that 
when there are 2 hydroxy groups they are not substituents on the same carbon), cyano(Ci- 
4)al]cyl, 4-butanolidyl, 5-pentanolidyl, tetrahydrothiopyranyl, 1- 

oxotetrahydrothiopyranylgroup, 1,1-dioxotetrahydrothiopyranyl, fluoromethylcarbonyl, 
difluoromethylcarbonyl, trifluoromethylcarbonyl, Ci^alkyl [substituted by 1 or 2 R^ groups 
(provided that when there are 2 R^ groups they are not substituents on the same carbon)], - 

CQR^, -vSObR^ (wherei B-bL4S- 0, 1 or 2) and gro up s - ef -t h c f on mri ae - B and B': 

-(CH^)^ 

^Y^(OH)y 

^ (B) -CH,CH(OH)(CH,)„CO,H (B') 

wherein y is 0 or l,tis 0, l,2or3 anduis 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen); 

{wherein R^ is independently selected from hydrogen, hydroxy, CiutalkoxyCi-4alkoxy, 
hydroxyCi^alkoxy, 2,2-dimethyl-l,3-dioxolan-4-yl, heterocyclyl (optionally substituted on 
carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitro, halo, cyano, hydroxy and 
Ci^alkyl), (heterocyclyl)Ci^alkyl (wherein the heterocyclyl is optionally substituted on 
carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitro, halo, cyano, hydroxy and 
Ci-4alkyl), aryl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, 
hydroxy and Ci^alkyl), Ci_4alkyl, C2-4alkenyl, cyclo(C3.8)alkyl, Ci^alkoxy, cyano(Ci^)alkyl, 
amino(Ci^)alkyl (optionally substituted on nitrogen by 1 or 2 groups selected from hydrogen, 
Ci^alkyl, hydroxy, hydroxy(Ci^)alkyl, dihydroxy(CM)alkyl, aryl and aryl(Ci^)alkyl), Ci. 
4alkylS(0)c(Ci_4)a]kyl (wherein c is 0, 1 or 2), -N(OH)CHO, -CH2CH(C02R^)N(R^^°), - 
CH20R^ (R^)(R^^N-, -COOR^ and -CHiCOOR^ , -CHiCONRV^ - 
(CH2)uCH(NRV^C02R^ (wherein u is 1, 2 or 3); 

[wherein R^ and R^° are independently selected from hydrogen, hydroxy, Ci-4alkyl 
(optionally substituted by 1 or 2 hydroxy groups, provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon), Cs-Tcycloalkyl (optionally substituted by 
1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not substituents 
on the same carbon), C2-4alkenyl, cyano(Ci^)aIkyl, 4-butanolidyl, 5-pentanolidyl, 
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tetrahydrothiopyranyl, l-oxotetrahydrotMopyraffyl^up,-lyl-dioxotetrahydrothiopyranyl,-2i2- 
dimethyl-l,3-dioxolan-4-yl, aryl (optionaUy substituted by 1 or 2 substituents selected from 
hydrogen, nitro, halo, hydroxy and d^alkyl) and Ciwtalkyl substituted by ; 

(wherein R" is selected from hydroxy, Ci^alkoxy, heterocyclyl, Ci^alkanoyl, Ci. 
5 4alkylS(0)d (wherein d is 0.1 or 2)1. -N(OH)CHO. (R")(R'^)NC0-, (R")(R'^)NS02-, - 
C0CH20R"and (R^^)(R^^)N-; 

{wherein R^^ and R^^ are independently selected from hydrogen, Ci^alkyl. Ci^alkoxy, 
hydroxyCi^alkyl, Ci^alkylS(0)c (wherein e is 0, 1 or 2)}); and 

R' and R^° can together with the nitrogen to which they are attached form 4- to 6- 
10 membered ring where the ring is optionally substituted on carbon by 1 or 2 substiments 
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso. cyano, isocyano, amino, N-Ci. 
4alkylamino, Ar,iV^(Ci^)2alkylamino, carbonyl, sutfo, Ci-^alkoxy, heterocyclyl, Ci^alkanoyl, 
Ci^alkylS(0)f(Ci^)alkyl (wherein f is 0, 1 or 2), -N(OH)CHO, (R")(R'^)NC0-. 
(R")(R^^)NS02-, -C0CH20R'\ (R")(R'^)N-; 
15 wherein R^^ and R^^ are as defined above] } ; 

provided that when R^ is of the formula A' or A' ' then R^ and R^ do not contain a group of the 
formula B or B' and when R^ or R^ is of the formula B or B' then R^ does not contain a group 
of the formula A' or A' ' such that a compound of formula (1) can contain only one of A' , A", 
B andB'; 

20 or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 

with the proviso that the compound of formula (1) is not: 

i) 2,3-dichloro-5-(A^-{l-[iV-(l.l-dimethylethoxy)carbonylamino]indan-2- 

yl}carbamoyl)-4H-thieno[3,2-£>]pyrrole; 

ii) 5-[iV-(l-aniinoindan-2-yl)carbamoyl]-2.3-dichloro-4H-thieno[3.2-fc]pyrrole 

25 iii) 5-[Ar-(l-acetamidoindan-2-yl)carbamoyl]-2,3-dichloro-4Jy-thieno[3,2-£>]pyrrole 

iv) 2,3-dichloro-5- {iV-[l-(methanesulphonamido)indan-2-yl]carbamoyl } -4H- 
thieno[3,2-fc]pyrrole 

v) 2,3-dichloro-5-{iV-[l-(methylamino)indan-2-yl]carbamoyl}-4fl-thieno[3,2- 
b]pyrrole; 

30 vi) 2,3-dichloro-5-{iSr-[l-(methylacetamido)indan-2-yl]carbamoyl}-4JEr-thieno[3,2- 

fc]pyrrole; 

vii) 2,3-dichloro-5-[JNr-(l-hydroxyindan-2-yl)carbamoyl]-4ff-thieno[3,2-fe]pyrrole; 

viii) 2-chloro-5-[iV-(l-hydroxyindan-2-yl)carbamoyl-6i3'-thieno[2,3-i>]pyrrole; 
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ix) 23-dichloro-5^[//-(6-fluoro-l-hydroxyindan-2-yl)carbamoyl-4^ 



Z?]pyrrole 



x) 2,3-dicUoro-5-[A^(l-methoxyindan-2-yl)carbamoyM 

xi) 23-dicUoro-5-[N-(l-hydroxy-l,23,4-tetrahydronaph1±i-2-y^^ 



thieno[3 ,2-fc]pyrrole. 



In another aspect, the invention relates to compounds of formula (1) as hereinabove 
defined or to a pharmaceutically acceptable salt. 



10 above may exist in optically active or raceroic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses glycogen phosphorylase inhibition activity. The synthesis of optically 
active forms may be carried out by standard techniques of organic chemistry well known in 
the art, for example by synthesis from optically active starting materials or by resolution of a 

15 racemic form. Similarly, the above-mentioned activity may be evaluated using the standard 
laboratory techniques referred to hereinafter. 

Within the present invention it is to be understood that a compound of the formula (1) 
or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 

20 understood that the invention encompasses any tautomeric form which has glycogen 

phosphorylase inhibition activity and is not to be limited merely to any one tautomeric form 
utilised within the formulae drawings. The formulae drawings within this specification can 
represent only one of the possible tautomeric forms and it is to be understood that the 
specification encompasses all possible tautomeric forms of the compounds drawn not just 

25 those forms which it has been possible to show graphically herein. 

It is also to be understood that certain compounds of the formiola (1) and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to 
be understood that the invention encompasses all such solvated fonns which have glycogen 
phosphorylase inhibition activity. 

30 It is also to be understood that certain compounds of the formula (1) may exhibit 

polymorphism, and that the invention encompasses all such forms which possess glycogen 
phosphorylase inhibition activity. 



It is to be nnderstonri thaf^insofiaE-asxertain^uDfJhe-compQundg^Qfc^ 
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The-presentiavCT:tion-relates.to the compounds. of formula (1) as hereinbefore- 

defined as weU as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutically acceptable salts, but other salts may be useful m the production of tiie 
compounds of formula (1) and their pharmaceuticaUy acceptable salts. Pharmaceutically 
5 acceptable salts of the invention may. for example, include acid addition salts of the 

compounds of formula (1) as hereinbefore defined which are sufficientiy basic to form such 
salts. Such acid addition salts include for example salts with inorganic or organic acids 
affording pharmaceutically acceptable anions such as with hydrogen halides (especially 
hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with 
10 sulphuric or phosphoric acid, or witii trifluoroacetic, citric or maleic acid. Suitable salts 
include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates, 
alkylsulphonates. arylsulphonates, acetates, benzoates, citrates, maleates, fumarates, 
succinates, lactates and tartrates. In addition where the compounds of formula (1) are 
sufficientiy acidic, pharmaceuticaUy acceptable salts may be formed witii an inorganic or 
15 organic base which affords a pharmaceutically acceptable cation. Such salts with morganic or 
organic bases include for example an alkaH metal salt, such as a sodium or potassium salt, an 
•alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for 
. example a salt with methylamine, dimetiiylamine, tiimetiiylamine. piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 
20 An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or 

hydroxy group is, for example. A pharmaceuticaUy acceptable ester which is cleaved in tiie 
human or animal body to produce the parent acid or alcohol. 

Suitable pharmaceutically acceptable esters for carboxy mclude Ci.6alkoxymethyl 
esters for example metiioxymethyl, Ci.6a]kanoyloxymethyl esters for example 
25 pivaloyloxymetiiyl. phthaUdyl esters. Cs^cycloalkoxycarbonyloxyCi^alkyl esters for example 
1-cyclohexylcaibonyloxyethyl; 1.3-dioxolen-2-onyhnethyl esters for example 
5-metiiyl-1.3-dioxolen-2-onyhnethyl; and Ci^alkoxycarbonyloxyetiiyl esters for example 
1-metiioxycarbonyloxyethyl and may be formed at any carboxy group in tiie compounds of 
this invention. 

30 Suitable pharmaceutically-acceptable esters for hydroxy mclude inorganic esters such 

as phosphate esters (includmg phosphoramidic cycUc esters) and Oracyloxyalkyl etiiers and 
related compounds which as a result of tiie in-vivo hydrolysis of tiie ester breakdown to give 
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the parent hydroxy group/^.. Examples of a-acyloxyalkyl ethers include acetoxymeliioxy and 

2,2-dunethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include Ci-ioalkanoyl, for example acetyl; benzoyl; phenylacetyl; substituted 
benzoyl and phenylacetyl, Ci-ioalkoxycarbonyl (to give alkyl carbonate esters), for example 
5 ethoxycarbonyl; di-(Ci-4)aIkylcarbamoyl and iV-(di-(Ci-4)alkylaminoethyl)-A/'- 

(Ci-4)alkylcarbamoyl (to give carbamates); di-(Ci-4)alkylaminoacetyl and carboxyacetyl. 
Examples of ring substituents on phenylacetyl and benzoyl include arainomethyl, (Ci- 
4)alkylaminomethyl and di-((Ci-4)alkyl)aminomethyl, and morpholino or piperazino linked 

from a ring nitrogen ato m via a methyl^ c 4in ]d n g^otr p - to - the 3- or 4- position of the benzoyl 

10 ring. Other interesting in-vivo hyrolysable esters include, for example, R'^C(0)0(Ci^)alkyl- 
CO-, wherem R"^ is for example, benzyloxy-(Ci-4)alkyl, or phenyl). Suitable substituents on a 
phenyl group in such esters include, for example, 4-(Ci-4)piperazino-(Ci-4)alkyl, piperazino- 
(Ci-4)alkyl and morpholino-(Ci-C4)alkyL 

15 In this specification the generic term "alkyl" includes both straight-chain and 

branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are speciJBc for the straight chain version only and references to individual branched-chain 
alkyl groups such as f-butyl are specific for the branched chain version only. For example, 
"CMalkyl" includes methyl, ethyl, propyl, isopropyl and ^-butyl and examples of "Ci.^alkyl" 

20 include the examples of "Ci-4alkyl"and additionally pentyl, 2,3-dimethylpropyl, 3-methylbutyl 
and hexyl. An analogous convention applies to other generic terms, for example "C2^alkenyl" 
includes vinyl, allyl and 1-propenyl and examples of "Ci-ealkenyl" include the examples of 
"C2.4alkenyl" and additionally 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2-enyl, 3- 
methylbut-l-enyl, 1-pentenyl, 3-pentenyl and 4-hexenyL Examples of "C2-4alkynyr' includes 

25 ethynyl, l-propynyl and 2-propynyl and examples of "C2-6alkynyr'include the examples of 
"C2-4alkynyl" and additionally 3-butynyl, 2-pentynyl and l-methylpent-2-ynyl. 

The term "hydroxyCi^alkyl" includes hydroxymethyl, hydroxyethyl, hydroxypropyl, 
hydroxyisopropyl and hydroxybutyl. The term "hydroxyethyl" includes l-hydroxyethyl and 2- 
hydroxyethyl. The term "hydroxypropyl" includes 1 -hydroxypropyl, 2-hydroxypropyl and 3- 

30 hydroxypropyl and an analogous convention applies to terms such as hydroxybutyl. The term 
"dihydroxyCi^alkyl" includes dihydroxymethyl, dihydroxyethyl, dihydroxypropyl, 
dihydroxyisopropyl and dihydroxybutyl. The term "dihydroxyethyl" includes 1,1- 



) 
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dihydroxyethyl 2,2-dihydroxyethyl and 1.2-dihydmxyethyl. An. analogous, convention appUes . . . • 
to tenns such as dihydroxypropyl, dihydroxyisopropyl and dihydroxybutyl. 
The term "halo" refers to fluoro, chloro, bromo and iodo. 
Examples of "Ci^alkoxy" include methoxy. ethoxy. propoxy and isopropoxy. 
5 Examples of "C^alkoxy" include the examples of "Q^alkoxy" and additionally butyloxy, t- 
butyloxy. pentoxy and l,2-(methyl)2propoxy- Examples of "Q^alkanoyl" include fonnyl, 
acetyl and propionyl. Examples of "Ci^alkanoyl" include the example of "Q^alkanoyl" and 
additionally butanoyl, pentanoyl. hexanoyl and 1.2-(methyl)2propionyl. Examples of 
"Ci^alkanoyloxy are formyloxy. acetoxy and propionoxy. Examples of "Ca-6alkanoyloxy» 
10 include the examples of »Q.4alkanoyloxy" and additionally butanoyloxy. pentanoyloxy, 
hexanoyloxy and l,2-(methyl)apropionyloxy. Examples of "iV-(Q^l)ammo» mclude 
methylamino and ethylamino. Examples of 'W-(Ci^al]cyl)amino" include the examples of 
«W-(Ci^alkyl)amino" and additionally pentylamino. hexylamino and 3-methylbutylamino. 
Examples of "Mi^-(Ci-4alkyl)2amino" include iV-iV-CmethyD^amino, iV-iV-(ethyl).amino and 
15 iV-ethyl-iV-methylamino. Examples of 'W,iV-(Ca^alkyl)aamino" include the example of 

«W,iSr-(Ci^alkyl)aamino" and additionally iV-methyl-iV-pentylamino and iV,iV-(pentyl)2amino. 
Examples of "N-(C,^alkyl)carbamoyl» are methylcarbamoyl and ethylcarbamoyl. Examples of 
«W-(Ci-6al]cyl)carbamoyl" are the examples of 'W-(Ci^alkyl)carbamoyr'and additionally 
pentylcarbamoyl. hexylcarbamoyl and l,2-(methyl)zpropylcarbamoyl. Examples of 
20 "MN-(Ci-4alkyl)2carbamoyl" are A^.iy^-(methyl)2carbamoyl. iST.iV-CethyD^carbamoyl and N- 
methyl-iV-ethylcarbamoyl. Examples of «W.iSr-(Q^alkyl)2carbamoyl" are the examples of 
•W,A^-(Cwalkyl)2carbamoyl» and additionaUy JV-CpentyD^carbamoyl. A^-methyl-N- 
pentylcarbamoyl and >/-ethyl-i^-hexylcarbamoyl. Examples of "JV-(Q.alkyl)sulphamoyr are 
iy^-(xnethyl)sulphamoyl and iV-(ethyl)sulphamoyl. Examples of 'W-(Cx^alkyl)sulphamoyr are 
25 the examples of «W-(Ca^alkyl)sulphamoyl" and additionaUy iV-pentylsulphamoyl. N- 
hexylsulphamoyl and 1.2-(methyl)2propylsulphamoyl. Examples of 
'W,J^-(Ca^alkyl)2Sulphamoyr arei\r^-(methyl)2Sulphamoyl, iV,N-(ethyl)2Sulphamoyl and 
Ar-(methylWethyl)sulphamoyl. Examples of 'W.iV-(Ci.6alkyl)2Sulphamoyl" are the 
examples of •W,iSr-(Ca^a3kyl)2Sulphamoyr' and additionaUy Ar.iV-(pentyl)2Sulphamoyl. N- 
30 methyl-iV-pentylsulphamoyl andiV-ethyl-iS^-hexylsulphamoyl. 

Examples of "cyano(Ci^)alkyl" are cyanomethyl. cyanoethyl and cyanopropyl. 
Examples of "Cs-vcycloaUcyl" are cyclopentyl, cyclohexyl and cycloheptyl. Examples of "C3- 
gcycloaUcyl" include "Cs-TcycloaUcyl, cyclopropyl. cyclobutyl and cyclooctyl. 
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Th&tenii."amiiioCi^alkyl" includes aniiiiomethyl,.aininoefliyl, aminopropyl,... ., 

aminoisopropyl and aminobutyl. The term "aminoethyl" includes 1-aminoethyl and 2- 
aminoethyl. The tenn "aminopropyl" includes 1-aminopropyl, 2-aminopropyl and 3- 
aminopropyl and an analogous convention applies to tenns such as aminoethyl and 
aminobutyl. 

Examples of "Ci^alkoxyCi^alkoxy" are methoxymethoxy, ethoxymethoxy, 
ethoxyethoxy and methoxyethoxy. Examples of "hydroxyCi^alkoxy" are hydroxyethoxy and 
hydroxypropoxy. Examples of "hydroxypropoxy" are l-hydroxypiopoxy, 2-hydroxypropoxy 
and 3-hydroxyprnpnyy 

Examples of "Ci^alkylS(0)a (wherein a is 0 to 2)" include methylthio, ethylthio, 
propylthio, methanesulphinyl, ethanesulphinyl, propanesulphinyl, mesyl, efluinesulphonyl, 
propanesulphonyl, isopropanesulphonyl, pentanesulphonyl and hexanesulphonyl. 

Examples of "Ci^alkylS(0)o (wherein c is 0 to 2)", "CMaIkylS(0)d (wherein d is 0 to 
2)", "CMalkylS(0)e (wherein e is 0 to 2)", and "Ci^alkylS(0)f (wherein f is 0 to 2)" 
indqpendently include methylthio, ethylthio, propylthio, methanesulphinyl, ethanesulphinyl, 
propanesulphinyl, mesyl, ethanesulphonyl, propanesulphonyl and isopropanesulphonyl. 

Examples of "Cj^alkoxycarbonyl" include methoxycarbonyl, ethoxycarbonyl, n- and 
f-butoxycarbonyl. Examples of "Ci-ealkoxycarbonylamino" include methoxycarbonylamino, 
etiioxycarbonylamino, n- and f-butoxycarbonylamino. Examples of 
"Ci^alkylsuIphonyl-iV-(Ci^alkyl)ammo" include methylsulphonyl-AT-methylamino, 
ethylsulphonyl-iV-methylamino andpropylsulphonyl-iV-ethyiamino. Examples of 
"Ci^allq^lsulphonylamino" include methylsulphonylamino, ethylsulphonylamino and 
propylsulphonylamdno. Examples of "Ci.6alkanoylamino" include formamido, acetamido and 
propionylamino. 

Where optional substituents are chosen from "0, 1, 2 or 3" groups it is to be 
understood that this definition includes all substituents being chosen ftom one of the specified 
groups or the substiments being chosen firom two or more of the specified groiq)s. An 
analogous convention applies to substituents chose fi-om "0, 1 or 2" groups and "1 or 2" 
groups. 

"Heterocyclyl" is a saturated, partially saturated or unsaturated, monocyclic ring 
containing 5 to 7 atoms of which 1, 2, 3 or 4 ring atoms are chosen from nitrogen, sulphur or 
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH2- 
group can optionally be replaced by a -C(0)-and a ring sulphur atom may be optionally 
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oxidised to.fonn theS,oxide(5).. Examples-^d suitable values of the term.-heterocyGlyl". ar^ - 
morpholino, moipholinyl. piperidino, piperidyl. pyridyl, pyranyl. pyrrolyl, imidazolyl. 
thiazolyl, thienyl. dioxolanyl. thiadiazolyl. piperazinyl, isothiazoUdinyl, triazolyl, t^trazolyl. 
pyrrolidinyl, 2-oxazolidinonyl, 5-isoxazolonyl, thiomorpholino, pyirolinyl. homopiperazinyl, 
5 3,5-dioxapiperidinyl, 3-oxopyrazo]in-5-yl. tetrahydropyranyl. . pyrimidyl, pyrazinyl. 
pyridazinyl. isoxazolyl, 4-oxopyridyl, 2-oxopyrroUdyl, 4-oxothiazoUdyl, furyl, thienyl, 
oxazolyl. and oxadiazolyl. Preferably a "heterocyclyl" is morpholino, morpholinyl, 
piperidino, piperidyl, pyridyl. pyranyl, pyrrolyl, imidazolyl. thiazolyl. thienyl. thiadiazolyl. 
piperazinyl, isothiazoUdinyl. 1.3.4-triazolyl. tetrazolyl. pyrroHdinyl. thiomorpholino. 
10 pynolinyl, homopiperazinyl, 3,5-dioxapiperidmyl, pyrimidyl. p^azinyl. pyridazinyl. 

isoxazolyl. 4-oxopyridyl. 2-oxopyrrolidyl. 4-oxothiazoUdyl. furyl. thienyl. oxazolyl and 1,2.4- 
oxadiazolyl. More preferably heterocyclyl is oxazolyl. 1.2.4-oxadiazolyl, pyridyl. furyl. 
thienyl, morpholino. pyrazinyl and piperazinyl. 

Examples of "(heterocyclyl)Cx^alkyl" are morpholinomethyl. morpholinethyl. 
15 morphoUnylmethyl, morpholinylethyl. piperidinomethyl. piperidinoethyl. piperidylmethyl. 
piperidylethyl, imidazolyhnethyl. imidazolylethyl, oxazolyhnethyl, oxazolylethyl 1.2,4- 
oxadiazolyhnethyl. 1,2,4-oxadiazolylethyl, pyridyhnethyl, pyridylethyl, foryhnethyl. 
furylethyl, (thienyl)methyl. (thienyl)ethyl. pyrazinyhnethyl. pyrazinylethyl. piperazinylmethyl 

and piperazinylethyl. 
20 Examples of "aryl" are phenyl and naphthyl. 

Examples of "aryl(Ci^)alkyl» are benzyl, phenethyl. naphthyhnethyl and 
naphthylethyl. 



25 



30 



"Heteroarylene" is a diradical of a heteroaryl group. A heteroaryl group is aryl, 
monocycUc ring containing 5 to 7 atoms of which 1 , 2, 3 or 4 ring atoms are chosen from 
nitrogen, sulphur or oxygen. Examples of heteroarylene are pyridylene, pyrimidinylene, 
pyrazmlyene, pyridazmylene, pyrrolylene, thienylene and furylene. 

Preferred values of A, Y. R\ K\ R^ r and.n are as follows. Such values may be used 
where appropriate with any of the definitions, clauns or embodiments defined hereinbefore or 

hereinafter. 
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In one aspect olthe present invention thereds provided a compound of formula (l) as 
depicted above wherein z is CH. 

In another aspect of the invention Z is nitrogen. 

In one aspect of the present invention there is provided a compound of formula (1) as 

depicted above wherein R"^ and are together -S-C(R^)=C(R'^)-. 

In another aspect of the invention R"^ and R^ are together ~C(R'^)=C(R^)-S-, 
In a further aspect of the invention, R^ and R^ are independentiy selected from 

hvdrogen. halo or C.^ .^aMcyl ^ 

Preferably R^ and R^ are independentiy selected from hydrogen, chloro, bromo or 

methyl. 

Particularly R^ and R'^ are independentiy selected from hydrogen or chloro. 

More particularly botii of R^ and R^ are chloro. 

In one aspect of the invention A is phenylene. 

In another aspect of the invention A is heteroaiylene. 

Preferably A is selected from phenylene, pyridylene, pyrimidinylene, pyrrolylene, 
thienylene and furylene. 

In one aspect of the invention n is 0 or 1 . 
Preferably n is 1. 

La another aspect of the present invention R^ is selected from hydrogen, halo, nitro, 
cyano, hydroxy, fluoromefliyl, difluoromefliyl, trifluoromethyl, Ci^alkoxy and and E} is of the 
formula A' or A": 
-(CH2)p 

^ (A) -CH2CH(OH)(CH,)„COaH (A') 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy grovqp is not a 
substituent on the ring carbon adjacent to the ring oxygen; 

Preferably is hydrogen or halo. 

More preferably E} is hydrogen, chloro or fluoro. 
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M one aspect of the invention r is l^d when r is Lthe group 




IS a 



substituent on carbon (2) such that an example of when r is 1 is: 





In another aspect of the invention r is 2 and when r is 2 the group 




o 



N- 
H 



is a 



substituent on carbon (2) such that an example of when r is 2 is: 




10 In another aspect of tiie invention r is 2 and when r is 2 tiie group 
R4> 



./^N N- 



R5 H H 
is a substituent on carbon (3) such that an example of when r is 2 is: 

R4 



R5 H H^r^ 



TT^2 3 

15 In one aspect of the invention Y is -NR R - 

In another aspect of the invention Y is -OR . 
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la one aspect on the invention and are independently selected jfrom hydrogen, 
hydroxy, Ci^alkyl (optionally substituted by 1 or 2 hydroxy groups provided that when there 
are 2 hydroxy groups they are not substituents on the same carbon), Cs-vcycloalkyl (optionally 
substituted with 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon), cyano(Ci^)alkyl, fluoromethylcarbonyl, 
difluoromethylcarbonyl, trifluoromethylcarbonyl, Ci^alkyl [substituted by I or 2 R^ groups 
(provided that when there are 2 R^ groups they are not substituents on the same carbon)], - 
COR^ and ~SO».R^ (whese.m h 0^ 1 nn^^) ,; 

{wherein R^ is independently selected from hydrogen, hydroxy, Ci-4alkoxyCi-4alkoxy, 
hyd^oxyClu^alkoxy, furyl (optionally substituted on carbon by 1 or 2 nitro groups), thienyl 
(optionally substituted on carbon by 1 or 2 nitro groups), moipholino, furyl(Ci^)alkyl 
(wherein furyl is optionally substituted on carbon by 1 or 2 nitro groups), thienyl(Ci^)alkyl 
(wherein thienyl is optionally substituted on carbon by 1 or 2 nitro groups), 1,2,4-oxadiazoIyl, 
tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl, tetrahydropyranyl, 
tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally substituted by 1 or 2 groups 
selected from nitro, halo, cyano, hydroxy and Ci-4alkyl), pyrazinyl, 4-methylpiperazino, 
piperazinyl, Ci^alkyl, Ca^alkenyl, cyclo(C3-8)alkyl, CMalkoxy, cyano(Ci^)alkyl, amino(Ci. 
4)alkyl (optionally substituted on nitrogen by 1 or 2 groups selected from hydrogen, Ci^alkyl, 
hydroxy, hydroxy(Ci^)alkyl, dihydroxy(Ci^)alkyl, aryl and aryl(Ci^)alkyl), Ci. 
4alkylS(0)c(Ci^)alkyl (wherein c is 0, 1 or 2), -CH2CH(C02R^)N(R^R^°), -CH20R^ 
(R^)(R'°)N-, -COOR^ and -CHaCOOR^ , -CHaCONRV^ - CH2CH2CH(NRV^C02R^; 

[wherein R^ and R^^ are independently selected from hydrogen, Ci-4alkyl (optionally 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon), Cs-vcycloalkyl (optionally substituted by 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), Ci^alkenyl, cyano(Ci^)alkyl, phenyl (optionally substituted by 1 or 2 groups selected 
from nitro, halo, hydroxy and cyano) and Ci^alkyl substituted by R^^; 

(wherein R^^ is selected from Ci_4alkoxy, furyl (optionally substituted on carbon by 1 
or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), 
moipholino, furyl(Ciuj)alkyl (wherein furyl is optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl(Ci-4)altyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro 
groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl. 
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-.. tetr^ydropyranyl. tetrahydrotiiiopyranyl. teteahydrxjthienyl, phenyl (optionaUy. substituted by 
1 or 2 groups selected from nitro, halo, cyano. hydroxy and Ci^l). pyrazinyl. piperazinyl, 
CwalkylS(0)d(Ci^)alkyl (wherein d is 0,1 or 2); 

{wherein r" is selected from hydrogen, Ci^alkyl, C^alkoxy, hydroxyCwalkyl, Q. 
4alkylS(0)e (wherein e is 0, 1 or 2)}); and 

r5 and R'° can together with the nitrogen to which they are attached form 4- to 6- 
membered ring where the ring is optionaUy substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nitro; nitroso, cyano. isocyano. amino, N-Ct. 
4alkylamino, W(Ci-4)2alkylamino. carbonyl, sulfo. Ci^alkoxy, heterocyclyl, Q^alkanoyl, 
10 and CMa]kylS(0)KCi^)alkyl (wherein f is 0, 1 or 2)] }; 

M a further aspect of the invention R^ and R' are independently selected from 
hydrogen, hydroxy. Q^alkyl (optionally substituted by 1 or 2 hydroxy groups provided that 
when there are 2 hydroxy groups they are not substituents on the same carbon). cyano(Q. 
15 4)alkyl, trifluoromethylcarbonyl, Ci^alkyl [substituted by 1 or 2 R» groups (provided that ^ 
when there are 2 R« groups they are not substituents on the same carbon)], -COR"* and -SObR 

(wherein b is 0, 1 or 2); 

{wherein R» is independently selected from hydrogen, hydroxy, Ci^alkoxyCi^alkoxy, 
ft^l (optionally substituted on carbon by 1 or 2 nitro groups), thienyl (optionaUy substituted 

20 on carbon by 1 or 2 nitro groups), morpholino. furyl(Ca^)aUcyl (wherein furyl is optionaUy 
substituted on carbon by 1 or 2 nitro groups), thienyl(Q^)aUcyl (wherein thienyl is optionaUy 
substituted on carbon by 1 or 2 nitro groups), phenyl (optionaUy substituted by 1 or 2 groups 
selected from nitro, halo, cyano and hydroxy), C^^alkenyl, cyclo(C3^)alkyl, cyano(Ci^)aUqrl, 
amino(Ci^)aUcyl (optionaUy substituted on nifrogen by 1 or 2 groups selected from hydrogen. 

25 CMaUcyl, hydroxy, hydroxy(Ci^)alkyl. dihydroxy(Ca^)alkyl. aryl and aryl(CM)aUcyl). Ci- 
4aUcylS(0)c(Q^)aUcyl (wherein c is 0. 1 or 2). -CHzCH(CO^R^)N(RV°), -CH.OR^ 
(R5)(R^<»)N-. -COOR', -CHiCOOR^ , -CHzCONR'r'", and - 

ch2CH2CH(nr^r^°)C02R'; 

[wherein R' and R^° are mdependently selected from hydrogen. Cx^alkyl (optionally 
30 substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon). C2^aUcenyl, cyano(Ci^)alkyl, phenyl (optionaUy 
substituted by 1 or 2 groups selected from nitro. halo, hydroxy and cyano) and Ct^aUcyl 
substituted by R"; 
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(wherein R^.^ is selected from Ci^alkoxy,.fuiyl (optionally substituted on carbon by 1 - - 
or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), 
morpholino, furyl(Ci-4)alkyl (wherein fuiyl is optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl(Ci^)alkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro 
groups), phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, 
hydroxy and Ci^alkyl); and 

and R^° can together with the nitrogen to which they are attached form 4- to 6- 
membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 

selected from nxo, hydroxy, c ajcboxyy^bate, nitro , nitr o so , cyano , isocya noraininorj^^=ei: 

4alkylammo, iV,//-(Ci^)2alkylamino, carbonyl, sulfo, CMalkoxy, heterocyclyl, Ci-4alkanoyl, 
Ci^alkylS(0)f(Ci-4)alkyl (wherein f is 0, 1 or 2)]}. 



In a ftirther aspect of the invention R^ and R^ are independently selected from 
hydrogen, Ci^alkyl (optionally substituted by 1 or 2 hydroxy groups provided that when there 
are 2 hydroxy groups they are not substituents on the same carbon), cyano(Ci^)alkyl, 
trifluoromethylcarbonyl, Ci.4alkyl [substituted by 1 or 2 R^ groups (provided that when there 
are 2 R^ groups they are not substituents on the same carbon)], -COR^ and -SObR^ (wherein b 
is 0, 1 or 2); 

{wherein R^ is independently selected from hydrogen, hydroxy, Ci^alkoxyCi^alkoxy, 
hydroxyCi.4alkoxy, friryl (optionally substituted on carbon by 1 or 2 nitro groups), thienyl 
(optionally substituted on carbon by 1 or 2 nitro groups), morpholino, furyl(Ci^)alkyl 
(wherein ftiryl is optionally substituted on carbon by 1 or 2 nitro groups), thienyl(Ci^)alkyl 
(wherein thienyl is optionally substituted on carbon by 1 or 2 nitro groups), phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, cyano and hydroxy), Ca^alkenyl, 
cyano(Ci^)alkyl, cyclo(C3.8)alkyl, ammo(Ci^)alkyl (optionally substituted on nitrogen by 1 or 
2 groups selected from hydrogen, Ci^alkyl, hydroxy, hydroxy(Ci-4)alkyl, dihydroxy(Ci. 
4)alkyl, aryl and aryl(Ci^)alkyl), Ci^alkylS(0)c(Ci^)alkyl (wherein c is 0, 1 or 2), - 
CH2CH(C02R')N(R^R^°), -CH20R^ (R')(R^^N-, -COOR^ -C3l2COOR^ , - 
CH2CONR^R^^ and -CH2CH2CH(NRV^C02R^; 

[wherein R^ and R^° are independently selected from hydrogen, Ci^alkyl (optionally 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon), C2^alkenyl, and phenyl (optionally substituted by 1 or 2 
groups selected from nitro, halo, hydroxy and cyano). 
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M another aspect of the invention is selected from hydrogen or Ci^alkyl. 
In yet a further aspect of the inventions is selected from hydrogen, methyl, 
hydroxyethyl,hydroxypropyl, 1,3-dihydroxyisopropyl, l-hydroxy-2-hydroxymethyl-propyl. 
1,2-dihydroxypropyl. cyanomethyl, cyanoethyl, cyanopropyl, cyanomethylcarbonyl, 
cyanoethylcarbonyl, cyanopropylcarbonyl, carbamoyl, trifluoromethylcarbonyl, 
carboxymethanoyl. 1-amino-l-carboxybutanoyl, carboxyethyl, formyl. acetyl, propanoyl, 
methanesulfinyl. methanesulfonyl. morpholinomethylcarbonyl, phenylcarbonyl, furylcarbonyl. 
thienylcarbonyl, nitrofurylcarbonyl, pyrazinylcarbonyl. cyclopropylcarbonyl, 
morpholinocarbonyl, methyhnerceqptoethyl. W-dimethylcarbamoyl, 4- 
methylpiperazinocarbonyl, thienylsulfonyl. iV^thylcarbamoyl, iV-allylcarbamoyl, N- 
dinitrophenylcarbamoyl. pyridinylcarbonyl, cyanophenylcarbonyl, hydroxyphenylcarbonyl. 
acryloyl. l-amino-l-carboxyethylcarbonyl, 2-(tert-butoxycarbonyl)-2-(tert- 
butoxycarbonylamino)ethylcarbonyl, 2-(tert-butoxycarbonyl)ethylcarbonyl. aminobntanoyl, 
aminobutanoyl. aminopropanoyl, aminoacetyl. A^-methylaminoacetyl. l-amino-l- 
carboxypropanoyl. chloroacetyl, hydroxyacetyl, iV-methyl-N-hydroxyethylaminoacetyl, N- 
benzyl-N-hydroxyethylaminoacetyl, iV-(l,2-dihydroxyethyl)-iV-methylaminoacetyl, ^^-(2.3- 
dihydroxypropyl)-JV-methylaminoacetylhydroxypiperidinoaimnoacetyl. 
hydroxypyrroUdinylaminoacetyl, iV;N-bis(hydroxyethyl)aminoacetyl, 3-ainino-2- 
hydroxypropyl. 3-amino-2-methoxypropyl. 3-amino-2-ethoxypropyl. 3-(iV,iS^-dimethylamino)- 
2-hydroxypropyl, 3-(iy;W--dimethylamino)-2-methoxypropyl and 3-(JV;iV^dimethylamino)-2- 
ethoxypropyl. 



A preferred class of compound is of the formula (1) wherein; 
ZisCH; 

R* and R^ are together -S-e(R^=C(R')-; 
R^ is halo or hydrogen; 



R"' is halo or hydrogen; 
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A is phenylene; . .. . ... 

n is 1 or 2; 



5 is independently selected from hydrogen, halo, cyano, nitro, hydroxy, fluoromethyl, 
difluoromethyl, trifluoromethyl, C^alkoxy and and R^ is of the formula A* or A' 
-(CH2)p 



10 



^ (A) -CH2CH(OH)(CH2)„C02H (A') 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 



r is 1 or 2; 

Yis-NR^R^or-OR^ 

15 R^ and R^ are independently selected from hydrogen, hydroxy, Ci^alkyl (optionally 

substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon), Cs.vcycloalkyl (optionally substituted with 1 or 2 
hydroxy groups provided that when there are 2 hydroxy groups they are not substituents on the 
same carbon), cyano(Ci^)alkyl, fluoromethylcarbonyl, difluoromethylcarbonyl, 

20 tdfluoromethylcarbonyl, Ci^alkyl [substituted by 1 or 2 R^ groups (provided that when there 
are 2 R^ groups they are not substituents on the same carbon)], -COR^ and -SObR^ (wherein b 
is 0, 1 or 2); 

{wherein R^ is independently selected from hydrogen, hydroxy, furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
25 2 nitro groups), morpholino, furyl(Ci.4)alkyl (wherein furyl is optionally substituted on carbon 
by 1 or 2 nitro groups), thienyl(Ci^)alkyl (wherein thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, 
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, morpholino, 
pyridyl, phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano. 
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. . hydroxy .and.CMalkyl),P3^yl,piperazi^^^^ Ci.4alkylrG2-4alk6Hyl, 

cyclo(C3^)alkyl, Ci^alkoxy, cyano(Gi^)alkyl. aimno(Q^)alkyl (optionaUy substituted on 
nitrogen by 1 or 2 groups selected from hydrogen. Q^alkyl, hydroxy, hydroxy(Ci^)alkyl. 
dihydroxy(C:^)alkyl. aryl and aryl(Ci^)alkyl), CMalkylS(0)c(CM)alkyl (wherein c is 0. 1 or 
5 2), -CH.CH(CO:Jl^)N(R'R^°). -CHaOR^ (R^)(R^>-. -COOR'. -CHaCOOR' . - 
CHzCONR'r'", and-CH2CH2CH(NR'R'°)C02R'; 

[wherein R^ and R^° are independently selected from hydrogen, Ci^alkyl (optionaUy 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon). C5.7cycloalkyl (optionaUy substimted by 1 or 2 hydroxy 
10 groups provided that when Ihere are 2 hydroxy groups they are not substituents on the same 
carbon). Q^alkenyl, cyano(Q^)alkyl, phenyl (optionally substituted by 1 or 2 groups selected 
from nitro. halo, hydroxy and cyano) and Ci^alkyl substituted by R^^ 

(wherein R" is selected from Q^oxy. friryl (optionaUy substituted on carbon by 1 
or 2 nitro groups), thienyl (optionaUy substituted on carbon by 1 or 2 nitro groups). 
15 morphoUno, frayl(Ci-4)alkyl (wherein furyl is optionaUy substituted on carbon by 1 or 2 nitro 
groups). thienyl(Ci^)aUcyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nifro 
groups). 1,2.4-oxadiazolyl. tefrazolyl, imidazolyl, pyrroUdmyl, piperidyl, tetrahydrofaryl, 
tetrahydropyranyl. tefrahydrothiopyranyl. tefrahydrothienyl. phenyl (optionally substituted by 
1 or 2 groups selected from nitro. halo, cyano. hydroxy and Q^aUcyl). pyrazinyl. piperaznxyl. 
20 Ci-4alkylS(0)d(Ci^)aUjyl (wherein d is 0. 1 or 2)); and 

r' and R'° can together with the nifrogen to which they are attached form 4- to 6- 
membered ring where the ring is optionaUy substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nifro, nittoso. cyano, isocyano. amino. N-d. 
^aUcylamino, iV,N-(Ci^)2alkylamino, carbonyl, sulfo, Q^alkoxy, heterocyclyl, d^aUcanoyl, 
25 and Ci-4aUcylS(0)f(Ciuj)aU£yl (wherein f is 0,1 or 2)] } ; 

or apharmaceuticaUy acceptable salt or in vivo hydrolysable ester thereof; 

with the proviso that the compound of formula (1) is not: 

i) 2,3-dichloro-5-(iV-{ 1- W14-dimethylethoxy)carbonylamino]indan-2- 

yl}carbamoyl)-4H-thieno[3,2-fc]pyrrole; 

ii) 5.[iV^-(l-aininomdan-2.yl)carbamoyl]-2,3-dichloro-4H-thieno[3.2-fc]pytrole 

iii) 5-[N-(l-acetaimdoindan-2-yl)carbamoyl]-2.3-dicWoro-4H-tWeno[3.2-d]p^^^ 

iv) 2,3-dichloro-5-{i\^-[l-(niethanesulphonamido)indan-2-yl]carbamoyl}-41?- 

thieno[3,2-£»]pyrrole 



30 
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• v) 23-dicMoro-5-{iV^[l-(methylamino)indan-2-yl]carbamoyl}^^ 
b]pyrrole; 

vi) 2,3-dicmoro-5-{//-[l-(methylacetaniido)indan-2-^^^ 



vii) ' 2,3-dichloro-5-[Ar-(l-hydroxyindan-2-yl)carbamoyl]-4iy-tM^ 

viii) 2,3-dicMoro-5-[7\^(6-fIuoro-l-hydroxyindan-2-yl)carbamoyl-^^^ 
Z?]pyrrole; 

ix) 2,3-dichloro-5-[JV-( 1 -methoxyindan-2-yl)carbamoyl-4fl'-thieno[3,2-Z>3pyrrole 
^ 2,3- dic h l o r 0- S - [N (1 hydroxy - l,2,3,4-tot r ahydioiiaphaA-2-yl)carbato ^1^^ 

• thieno[3,2-Z>]pyrrole. 

Another preferred class of compounds is of formula (1) wherein: 
ZisCH; 

R"^ and are together -C(RVC(R^)-S-; 
R^ is chloro; 
R^ is hydrogen; 
A is phenylene; 
n is 1 or 2; 

R^ is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl, Ci-4alkoxy and 
and rMs of the formula A' orA'': 



&]pyrrole; 



-(CH2)p 




O 



(A) 



-CH2CH(OH)(CH2),COjH (A') 
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wherein x-is O-.or.l, p is 0. l,.2..or.3-and s.is4 or..2;..pE0vided that the hydroxy group is not a 

substituent on the ring carbon adjacent to the ring oxygen; 



r is 1 or 2; 

Yis-NR^R^or-OR^ 



r2 and are independently selected from hydrogen, Cx-4alkyl (optionaUy substituted 
by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not 

10 substituents on the same carbon). Cs-Tcycloalkyl (optionally substituted with 1 or 2 hydroxy 
groups provided that when there ate 2 hydroxy groups they are not substituents on the same 
carbon), cyano(Cw)alkyl, fluoromethylcafbonyl. difluoromethylcarbonyl, 
trifluoromethylcarbonyl, Ci^alkyl [substituted by 1 or 2R« groups (provided that when there 
are 2 R« groups they are not substituents on the same carbon)]. -COR« and -SObR« (wherein b 

15 is 0,1 or 2); 

{wherein R« is independently selected from hydrogen, hydroxy, furyl (optionaUy 
substimted on carbon by 1 or 2 nitro groups), thienyl (optionaUy substituted on carbon by 1 or 
2 nitro groups). moiphoUno, furyl(CM)aU^l (wherein fiaryl is optionaUy substituted on carbon 
by 1 or 2 nitro groups), thienyl(Ci^)alkyl (wherein thienyl is optionaUy substituted on carbon 
20 by 1 or 2 nitro groups), 1.2.4-oxadiazolyl, tetrazolyl. imidazolyl, pyrroUdinyl, piperidyl, 

tetrahydrofuryl, tetrahydropyranyl. tetrahydrothiopyranyl. tetrahydrothienyl, phenyl (optionaUy 
substituted by 1 or 2 groups selected from nitro. halo, cyano, hydroxy and Ci.4aUcyl). 
pyrazinyl, piperazinyl, Q^aUcyl, C.^aUcenyl, cyclo(C3.8)aUcyl. Q^aUcoxy. cyano(Cx^)alkyl. 
amino(C,^)alkyl (optionaUy substituted on nitrogen by 1 or 2 groups selected from hydrogen. 
25 Ci^aUcyl. hydroxy, hydroxy(Ci^)aU^l, dihydroxy(Ca^)aUcyl, aryl and aryl(Ci.4)aU<yl), Ci. 
4aUqrlS(0)c(Q^)alkyl (wherein c is 0, 1 or 2), -CH2CH(C02R WR^°). "CH^OR^ 
(R^)(R^«)N-. -COOR' and -CH^COOR' , -CHaCONRV°, - CH.CH.CH(NR^R^°)C0.R'; 

[wherein R' and R^° are independently selected from hydrogen, Ci^aUcyl (optionally 
substimted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
30 not substituents on the same carbon), Cs-vcycloaUcyl (optionaUy substituted by 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), Q^aUcenyl, cyano(CM)aUcyl. phenyl (optionaUy substituted by 1 or 2 groups selected 
from nitro. halo, hydroxy and cyano) and Ci^aUcyl substituted by R"; 
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(wherein R^^ is selected from Ci^alkoxy,.fiiiyl.(optionally substituted on carbon by 1 
or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitio groups), 
morpholino, furyl(Ci^)aIkyl (wherein fiiiyl is optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl(CM)aI]qrl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro 
5 groups), 1,2,4-oxadiazolyl, tetrazolyl, inudazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl, 
tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally substituted by 
1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci^alkyl), pyrazinyl, piperazinyl, 
Ci^alkylS(0)d(Ci^)alkyl (wherein d is 0, 1 or 2)); and 

and can -togetih er with the nitrogen to w faiefa- tiieyai i e - alUmhed foHn 4- to 6- 

10 membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-Cu 
4alkylamino, iV,Ar-(CM)2alkylammo, carbonyl, sulfo, Cwalkoxy, heterocyclyl, Ci^jalkanoyl, 
andCi^alkylS(0)f(Ci^)aIkyl (wherem f is 0, 1 or 2)]}; 
or apharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
15 with the proviso that the compound of formula (1) is not: 

i) 2-chloro-5-[iV-(l-hydroxyindan-2-yl)carbamoyl-6f?-thieno[2,3-£>]pyirole; 

Another preferred class of compound is of the formula (1) wherein: 
ZisCH; 

20 

R'^ and R^ are together -S-C(R*0=C(R'^)-; 
R^ is chloro; 
25 R^ is hydrogen or chloro; 

A is phenylene; 
n is 1 or 2; 

30 

R^ is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl, Ci^alkoxy and 
and R* is of the formula A' or A" : 
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^(OH), 

O (A) ^CH2CH(OH)(CH0aCO,H (AO 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 

5 r is 1 or 2; 

Yis-NR^R^ 

and are independently selected from hydrogen, Ci-^alkyl (optionally substituted 

10 by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not 
substituents on the same carbon), fluoromethylcarbonyl, difluoromethylcarbonyl, 
trifluoromethylcarbonyl, Ci^alkyl [substituted by 1 or 2 R^ groups (provided that when there 
are 2 R^ groups)], -COR^ and -SObR^ (wherein b is 0, 1 or 2); 

{wherein R^ is independently selected from hydrogen, hydroxy, furyl (optionally 

15 substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), moipholino, furyl(Ci^)alkyl (wherein furyl is optionally substituted on carbon 
by 1 or 2 nitro groups), thienyl(Cx^)alkyl (wherein thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), l,2,4-oxadia2olyl, t^trazolyl, imidazolyl, pyrrolidinyl, piperidyl, 
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally 

20 substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci-4alkyl), 
pyrazinyl, piperazinyl, 4-methylpiperazino, Ci-4alkyl, C2^alkenyl, cyclo(C3-8)alkyl, Ci- 
4alkoxy, cyano(Ci-4)alkyl, amino(Ci^)alkyl (optionally substituted on nitrogen by 1 or 2 
groups selected from hydrogen, C^alkyl, hydroxy, hydroxy(Ci^)alkyl, dihydroxy(Ci-4)alkyl, 
aryl and aryl(Ci^)alkyl), Ci^alkylS(0)c(Ci^)alkyl (wherein c is 0, 1 or 2), - 

25 CH2C3I(C02R')N(R^R''), -CH20R^ (R^)(R'^N-, -COOR^ -CHzCOOR^ , -CHiCONRV^ 
and -CH2CH2CH(NR^R^^)C02R^ 

[wherein R^ and R^° are independently selected from hydrogen, Ci-4alkyl (optionally 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon), C5.7cycloalkyl (optionally substituted by 1 or 2 hydroxy 



4 



10 
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groupspjovided that^when there-are 2 hydroxy- groups theyare not substituents.on.*he.saine-.. 
carbon), C2-4alkenyl. cyano(Cw)alkyl, phenyl (optionaUy substituted by 1 or 2 groups selected 
from nitro, halo, hydroxy and cyano) and CMalkyI substituted by R"; 

(wherein R" is selected from CMalkoxy, furyl (optionally substituted on carbon by 1 
5 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), 

moiphoUno, furyl(Ci^)alkyl (wherein furyl is optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl(Ci^)alkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro 
groups). 1,2,4-oxadiazolyl, tetrazolyl, unidazolyl, pyrroUdinyl, piperidyl, tetrahydroftiryl, 
-tetrahydropyraa yl, tot i ahyd ioL hlop^ i auyl. ie i rah y drothienyl. phenyl (optionally subst ituted by 
1 or 2 groups selected from nitro, halo, cyano, hydroxy and C,uialkyl). pyrazmyl, piperazinyl, 
Ci^aIkylS(0)d(Ci^)alkyl (wherein dis 0, 1 or 2); and 

R* and R" can together with the nitrogen to which they are attached form 4- to 6- 
membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-Ci. 
4alkylamino, i\^,A^-(Ci^)2alkylamino, carbonyl, sulfo, Ci^alkoxy, heterocyclyl, Q^alkanoyl, 
and CMalkylS(0)f(Ci^)alkyI (wherein f is 0, 1 or 2)]}; 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with the proviso that the compound of formula (1) is not: 

i) 2,3-dichloro-5-(iV-{ l-[AKl,l-dimethylethoxy)carbonylamino]indan-2- 
yl}carbamoyl)-4H-thieno[3,2-fc]pyirole; 

ii) 5-[A^-(l-aminoindan-2-yl)carbamoyl]-2,3-dichloro-4if-thieno[3,2-Z?]pyrrole 

iu) 5-[iV-(l-acetamidomdan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-6]pyrrole 

iv) 2,3-dichloro-5-{A'^[l-(methanesulphonamido)indan-2-yl]carbamoyl}-4H- 
thieno[3 ,2-fo]pyrrole 

V) 2,3-dicMoro-5-{i\r-[l<methylamino)indan-2-yl]carbamoyl}-4ff-thieno[3,2- 
b]pyirole; 

vi) 2,3-dicmoro-5-{iN^[l-(methylacetamido)indan-2-yl]carbamoyl}-4i?-thieno[3,2- 
£>]pyrrole. 



Another preferred class of compound is of the fonnula (1) wherein: 
ZisCH; 



R'^ and R^ are together -S-C(R^)=C(R'')-; 
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is hydrogen or halo; 
is hydrogen or halo; 

5 

A is phenylene; 
n is 1 or 2; 

10 R^ is independently selected from hydrogen, halo, nitro. hydroxy. C^alkyl. Ci^alkoxy and 
and is} is of the formula A' or A" : 
-(CH2)p 

°"]f^(OH), 

O (A) -CHzCH(0H)(CHaXC02H (A') 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 



15 



r is 1 or 2; 



Y is -OR^ 

20 R' is selected from hydrogen, Ci^alkyl (optionally substituted by 1 or 2 hydroxy 

groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), fluoromethylcarbonyl. difluoromethylcarbonyl, trifluoromethylcarbonyl, Ci^alkyl 
[substituted by 1 or 2 R« groups (provided that when there are 2 R« groups they are not 
substituents on the same carbon)], -COR« and -SObR^ (wherein b is 0, 1 or 2); 

25 {wherein R' is independently selected from hydrogen, hydroxy, Ci^alkoxyCwalkoxy, 

hydroxyCa^alkoxy, heterocyclyl (optionally substituted on carbon or nitrogen by 1 or 2 groups 
selected from nitro, halo, hydroxy, cyano and Cx^alkyl). (heterocyclyl)(C,^)alkyl (optionally 
substituted on carbon or nitrogen by 1 or 2 groups selected from nitro, halo, hydroxy, cyano 
and Cwalkyl), aryl (optionaUy substituted by 1 or 2 groups selected from nitro, halo, cyano. 
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hydroxy and CMalkyl), Ci^alkyl, Ca^alkenyl, cyclo(C3.8)alkyl, Ci^lkoxy, cyano(Ci^)alkyl^ . . 
amino(Ci^)alkyl (optionally substituted on nitrogen by 1 or 2 groups selected fronoi hydrogen, 
Ci-4alkyl, hydroxy, hydroxy(Ciu|)alkyl, dihydroxy(CM)alkyl, aryl and aryl(Ci^)alkyl), Ci- 
4alkylS(0)c(Ci^)alkyl (wherein c is 0,1 or 2), -(CH2)uCH(C02R^)N(R^^^) (wherein u is 0, 1 
or 2), -CH20R^ (R^)(R^^N-, -COOR^ and -CHaCOOR^ , -CH2C0NRV°, - 
CH2CH2CH(NR^R^^)C02R^ 

[wherein R^ and R^° are independently selected from hydrogen, Ci^alkyl (optionally 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
Jiot substitiient s on t h e ^same-ca rbon)rC5 - 7cy GlQaflg4-(epae nally substitutc d-^>y4-or^-l^fdroyy^ 
groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), C2^alkenyl, cyano(Ciut)alkyl, and phenyl (optionally substituted by 1 or 2 groups 
selected from nitro, halo, hydroxy and cyano)] }. 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with the proviso that the compound of formula (1) is not: 

i) 2,3-dichloro-5- [N-( 1 -hydroxyindan-2"yl)carbamoyl] -4iy-thieno [3 ,2-£?]pyrrole; 

ii) 2,3-dicWoro-5-[iV^(6-fluoro-l-hydroxyindan-2-yl)carbamoyl-4iy-thieno[^ 
£?]pyrrole; 

iii) 2,3-dicMoro-5-[//-(l-methoxyindan-2-yl)carbamoyl-4if-thieno[3,2-fc^ 

iv) 2,3-dichloro-5-IN-(l-hydroxy-l,2,3,4-tetrahydronaphth-2-yl)carba^ 
thieno[3,2-fe]pyrrole. 

A further preferred class of compoxmd is of the formula (1) wherein; 
ZisCH; 

R"^ and R^ are together -C(RVC(R^)-Ss 

R^ is halo; 

R^ is hydrogen; 

A is phenylene; 



n is 1 or 2; 
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is independently selected from hydrogen, halo, nitro, hydroxy, C,.4alkyl, C^alkoxy and 
and is of the formula A' or A* ' : 
-(CH2)p 

iV-Os 



^(OH)^ 

O (A) -CHiCH(OH)(CH0.COiH (A') 

wherein x is 0 or 1 , p is 0, 1 , 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 



ris 1; 

10 Yis-NR^R^ 

R^ is hydrogen or CMalkyl; 

r3 is selected from fluoromethylcarbonyl, difluoromethylcaibonyl, 
15 trifluoromethylcarbonyl. Q^alkyl [substituted by 1 or 2 R« groups (provided that when there 
are 2 R« groups they are not substituents on the same carbon)], -COR« and -SObR* (wherein b 
is 0, 1 or 2); 

{wherein R^ is independently selected from hydrogen, hydroxy, furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
20 2 nitro groups), morpholino, furyl(Ci-4)alkyl (wherein furyl is optionally substituted on carbon 
by 1 or 2 nitro groups). thienyl(Ci^)alkyl (wherein thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl. pyrrolidinyl, piperidyl, 
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and C^alkyl), 
25 pyrazinyl, piperazinyl, Ci^alkyl. Ca^alkenyl, cyclo(C3^)alkyl. Q^alkoxy, cyano(Ci^)alkyl. 
amino(Ci^)alkyl (optionaUy substituted on nitrogen by 1 or 2 groups selected from hydrogen. 
Ci^alkyl. hydroxy, hydroxy(C,^)alkyl, dihydroxy(Ci^)alkyl. aryl and aryl(Ci^)allcyl). Ci. 
4alkylS(0)c(Ca^)alkyl (wherein c is 0. 1 or 2), -CH2CH(C02R')N(R^R^°), -CH^OR'. 
(r9)(r10)N-, -COOR'. -CH2COOR' , -CH^CONR^R^^. and -CH2CH2CH(NR^R^°)C02R'; 
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• [wherein R and R are independently Ci^alkenyl or phenyl (optionally substituted by 
nitro, halo or cyano)]}, 

or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof. 

A preferred class of compound is of the fomaula (1) wherein; 
Z is nitrogen; 

R"^ and R^ are together ^-C(R^)=C(R'')-; 
R^ is halo or hydrogen; 
R^ is halo or hydrogen; 
A is phenylene; 
n is 1 or 2; 

R^ is independently selected fronoL hydrogen, halo, cyano, nitro, hydroxy, fluoronoiethyl, 
difluoromethyl, trifluoromethyl, Ci^alkoxy and and R^ is of the formula A' or A": 



wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 

r is 1 or 2; 

Yis-NR^R^or-OR^ 




O 



(A) 



-CH^CHCOHXCH^XCO^H (A') 



R^ and R^ are independently selected from hydrogen, hydroxy, Ci^alkyl (optionally 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
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15 



not.ubstimentson-th.sameearbon)vC5-.cydoalkyl(optionaH3^ ^ 
hydroxy groups providedthatwhen there axclhydroxy groups they are not substiments on t^^ 

same carbon), cyano(Q.)alkyl, fluoromethylcarbonyl, difluoromethylcarbonyl. 
trifluoromethylcarbonyl. C..alkyl [substihated by 1 or 2R« groups (provided that when there 
axeZRVoups they are not substituents on the same carbon)]. -COR«and-SOg.(wheremb 

isO, lor2); . , . „ 

{whetdn K' is independently selected from hydrogen, hydroxy, faryl (optionally 
^bstito^d on carbon by 1 or 2 ni^ groops). thienyl (opdonally substimted on crbon by 1 or 

2 nitro groups). nK,rphoUno. f^KCM - '^'^^ ^"^""^ °" 

by 1 or2m.ro groups). anenyKCM)alkyUwherein«uenyl is optionaUy substituted on carbon 

by 1 or 2 nitro groups), 1.2.4K,xa<Uazolyl. tetrazolyl. imidazolyl. pyrrolidinyl, p^dyl. 

tetrahydrofuryl, tet^hydropyranyl, tetrahydrothiopyranyU tetrahydroflucnyl. morphobno, 

pyridyl. phenyl (optionally substituted by 1 or 2 groups selected torn nitro. halo, cyano. 

hydroxy and C^alkyl). pyrazinyl. piperazinyl, 4-methylpiperazino. C»alkyl. C^altonyl. 

cyclo(C„)aIkyl. C«alkoxy, cyano(C..)alkyl. annno(Q.)al*yl (optionally substimted on 
nitrogen by 1 or 2 groups selected ftom hydrogen. C^l. hydroxy. hydroxy(C,.)all^l, 
dihydroxy(C,.)aliyl. aryl and aryI(C,.)dkyI). C»alkylS(0).(CM)all^l (wherein c ts 0, 1 or 
2), .CH.CH(CO=R')N(R'R'°).-CH.OR'.(R')(R'°)N-.^OOR'.-CH.COOR .- 

CHiCONR'R'", and-CH2CH2CH(NRV»)CX)2R'; 

[wherein r' and r" are independentty selected ftom hydrogen. C^l (optionaUy 
substimted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy g«>ups they are 
not substiments on the same carbon). C„cycloalkyl (opdonally substimtedby 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substimems on the same 
carbon). C^al^yl, cyano(C„)allcyl. phenyl (optionally substimted by 1 or 2 groups sel«:.ed 
S from nitro. halo, hydroxy and cyano) and Cwalkyl substimted by R ; 

(wherein R» is sdected ftom C^alkoxy. foryl (optionaUy snbsUmted on carbon by 1 
or 2 nitro groups), thienyl (optionany substimted on carbon by lor 2 nitro groups), 
morpholino.furyl(C„)alkyl(whereintayl is optionally substimtedoncaAonby 1 or2mto> 

groups). .hienyl(C,.)al^l (wherein thienyl is optionally substimted on carbon by 1 or 2 mtro 
,0 groups). 1 A4-oxadia»lyl, tetrazolyl. imidazolyl. pyroUdinyl. piperidyl. tetrahydroftnyl. 
tetrahydropyranyl. tetrahydrothiopyranyl. tetrahydrothienyl. phenyl (opdonaUy substrmtedby 
•l or 2 groups selected from nitro. halo, cyano, hydroxy and C^l). pyradnyl. piperazmyl. 
Ci-4alkylS(0)a(Cw)alkyl (wherein d is 0. 1 or 2)); and 
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• and R^^ can together with the nitrogen to which they are attached form 4- to 6- - • 
membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-Cu 
4alkylamino, iV,//-(Ci^)2alkylamino, carbonyl, sulfo, Ci^alkoxy, heterocyclyl, Ci^alkanoyl, 
and Ci^alkylS(0)f(Ci^)alkyl (wherem f is 0, 1 or 2)]}; 
or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof. 



Another preferred class of compounds is of formula (1) wherein: 
Z is nitrogen; 

R"^ and R^ are together -C(RVC(R^)-Ss 
R^ is chloro; 
R"^ is hydrogen; 
A is phenylene; 
n is 1 or 2; 

R^ is independently selected from hydrogen, halo, nitro, hydroxy, Ci-4alkyl, Ci^alkoxy and 

and R^ is of the formula A' or A' 

-(CH2)p 

^ (A) -CH,CH(0H)(Ca)„C02H (A') 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 



r is 1 or 2; 
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Yis-NR^or-OR^; 



and are independently selected from hydrogen, Ci^alkyl (optionally substituted 



5 by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not 

substituents on the same carbon), C5-7cycloalkyl (optionally substituted with 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), cyano(Ci^)alkyl, fluoromethylcarbonyl, difluoromethylcarbonyl, 
trifluoromethylcarbonyl, Ci^alkyl [substituted by 1 or 2 R^ groups (provided that when there 
10 are 2 R^ groups they are not substituents on the same carbon)], -COR^ and -SObR^ (wherein b 
isO, 1 or 2); 

{wherein R® is independently selected from hydrogen, hydroxy, ftiryl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morpholino, furyl(Ci^)alkyl (wherein ftiryl is optionally substituted on carbon 

15 by 1 or 2 nitro groups), thienyl(Ci^)alkyl (wherein thienyl is optionally substituted on carbon 
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, 
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally 
substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci^alkyl), 
pyrazinyl, piperazinyl, Ci^alkyl, Cx^alkenyl, cyclo(C3.8)alkyl, Ci^alkoxy, cyano(Ci^)alkyl, 

20 anaino(Ci^)allcyl (optionally substituted on nitrogen by 1 or 2 groups selected from hydrogen, 
Ci-4alkyl, hydroxy, hydroxy(Ci-4)alkyl, dihydroxy(Ci^)alkyl, aryl and aryl(Ci-4)alkyl), Q. 
4alkylS(0)c(Ci^)alkyl (wherein c is 0, 1 or 2), -CH2CH(C02R^)N(R^R^^, -CH20R^ 
(R^)(R^^)N-, -COOR' and -CHiCOOR^ , -CHjCONRV^, - CH2CH2CH(NRV°)C02R^ 



25 substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon), Cs-vcycloaUcyl (optionally substituted by 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), C2-4alkenyl, cyano(Ci-4)alkyl, phenyl (optionally substituted by 1 or 2 groups selected 
from nitro, halo, hydroxy and cyano) and Ci.4alkyl substituted by R^^; 

30 (wherein R^^ is selected from Ci-4alkoxy, fruyl (optionally substituted on carbon by 1 

or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), 
morpholino, ftiryl(Ci^)alkyl (wherein ftiryl is optionally substituted on carbon by 1 or 2 nitro 
groups), thienyl(Ci-4)alkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro 



[wherein R^ and R^^ are independently selected from hydrogen, CMalkyl (optionally 
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groups), 1,2,4-oxadiazolyl,. tetrazolyl, imidazolyU P3«rolidinyl».piperidyl, tetrahydrofuiyl, - - 

tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally substituted by 
1 or 2 groups selected fiom nitro, halo, cyano, hydroxy and Ci^alkyl), pyrazinyl, piperazinyl. 
Ci^a]kylS(0)<,(Ci.»)alkyl (wherein d is 0, 1 or 2)); and 
5 and R*° can together with the nitrogen to which they are attached form 4- to 6- 

membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-Ci. 
4alkylamino, NJ^-(Ci^)2aikylammo, carbonyl, sulfo. Clujalkoxy, heterocyclyl, CMalkanoyl, 
a n d Ci i al k y1.S (0)f(Ci.4)alkyl (w h erein f Is 0, 1 m 2)]}; 



10 or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 



Another preferred class of compound is of the formula (1) wherein: 
Z is nitrogen; 

15 R'^ and R^ are together -S-C(R^)=C(R'')-; 

R^ is chloro; 

R^ is hydrogen or chloro; 

20 

A is phenylene; 
n is 1 or 2; 



R^ is independenUy selected from hydrogen, halo, nitro, hydroxy, Ci.4alkyl, Cluialkoxy and 

and R^ is of the formida A' or A": 

-(CH2)p 

(Nr-Os 

°*Y^(OH), 

° (A) -CH2CH(OH)(CH2)„CO,H (A') 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 



o 
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ris 1 or 2; 
Yis-NR^R^; 



15 



and are independently selected from hydrogen. Q^alkyl (optionally substitated 
by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not 
substituents on the same carbon), fluoromethylcarbonyl, difluoromethylcarbonyl, " 
trifluoromethylcarbonyl. d^alkyl [substimted by 1 or 2 R« groups (provided that when there 
10 are 2 groups)]. -COR» and -SObR^ (wherein b is 0, 1 or 2); 

{wherein R« is independently selected from hydrogen, hydroxy, furyl (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morpholino. furyl(Cx^)alkyl (wherein furyl is optionaUy substitated on carbon 
by 1 or 2 nitro groups), thienyl(C,^)alkyl (wherem thienyl is optionaUy substitated on carbon 
by 1 or 2 nitro groups), 1.2,4-oxadiazolyl. tetrazolyl, imidazolyl, pyrrolidinyl. piperidyl. 
tetrahydrofuryl. tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl. phenyl (optionaUy 
substituted by 1 or 2 groups selected from nitro, halo, cyano. hydroxy and Ci^alkyl), 
pyrazinyl. piperazinyl. 4-methylpiperazino. Q^aUcyl. C.-4a]Jcenyl. cyclo(C3.8)alkyl. C^. 
4aUcoxy. cyano(Q^)alkyl, ammo(Cx^)aUcyl (optionaUy substitoted on nitrogen by 1 or 2 
groups selected from hydrogen. Q^alkyl, hydroxy. hydroxy(Cx^)aUcyl. dihydroxy(Cx.)aUcyl. 
aryl and aryl(Ci^)alkyl). Ca-4alkylS(0)c(Cx^)alkyl (wherein c is 0. 1 or 2), - 
CH.CH(CO.R -CH.OR'. (R^)(R^«^N-, -COOR'. -CH.COOR' . -CH.CONR R . 

and -CH2CH2CH(NRV°)C02R'; 

[wherein R' and R^° are independentiy selected from hydrogen. Ci-^aUcyl (optionaUy 
25 substitated by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the samecarbon).C5-7oycloaUcyl (optionally substimted by 1 or2hydroxy 

groups provided that when there are 2 hydroxy groups they are not substiments on the same 
carbon). C^^alkenyl. cyano(CM)alkyl. phenyl (optionaUy substituted by 1 or 2 groups selected 
from nitro, halo, hydroxy and cyano) and Ci^aUcyl substituted by R"; 

(wherein R" is selected from Ci^aUcoxy. furyl (optionaUy substituted on carbon by 1 
or 2 nitro groups), thienyl (optionaUy substitated on carbon by 1 or 2 nitro groups), 
morpholino. faryl(C..)aUcyl (wherein furyl is optionaUy substitated on carbon by 1 or 2 nitro 
groups). thienyl(Ci^)aUcyl (wherem thienyl is optionaUy substitated on carbon by 1 or 2 mtxo 
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groups), l',2,4-oxadiazolyl, tctrazolyl,imdazolylvp)^ - — ^ 

tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally substituted by 
1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci-4aikyl), pyrazinyl, piperazinyl, 
CMalkylS(0)d(Ci^)alkyl (wherein d is 0, 1 or 2); and 

and R^® can together with the nitrogen to which they are attached form 4- to 6- 
membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 
selected j&om oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, iV-Ci- 
4alkylamino, A^,i\^(Ci^)2alkylaniino, carbonyl, sulfo, C^alkoxy, heterocyclyl, Ci-4alkanoyl, 

-andjCi,4al kylS(Q)f(Ct ^)alk^ f is 0, 1 o r 2)} f; 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

Another preferred class of compound is of the formula (1) wherein: 
Z is nitrogen; 

R"^ and R^ are together -S-C(RVc(R^)s 
R^ is hydrogen or halo; 
R^ is hydrogen or halo; 
A is phenylene; 



n is 1 or 2; 



R is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl. Ci^alkoxy and 

and R^ is of the formula A' or A": 

-(CH2)p 




^ (A) -CH2CH(OH)(CHaC02H (A*) 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 
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r is lor 2; 
Yis-OR^ 

5 

r3 is selected from hydrogen, Ci^alkyl (optionaUy substituted by 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon). fluoromethylcarbonyl,difluoromethylcarbonyl, trifluoromethylcarbonyl, Ci-4alkyl 
[substituted by 1 or 2 R» groups (provided that when there are 2 R« groups they are not 
10 substituents on the same carbon)], -COR« and -SObR^ (wherein b is 0, 1 or 2); 

{wherein R* is independentiy selected from hydrogen, hydroxy, Ci^alkoxyCi^alkoxy. 
hydroxyCi^alkoxy. heterocyclyl (optionaUy substituted on carbon or nitrogen by 1 or 2 groups 
selected from nitro, halo, hydroxy, cyano and d^alkyl). (heterocyclyl)(Ci^)a]kyl (optionally 
substituted on carbon or nitrogen by 1 or 2 groups selected from nitro. halo, hydroxy, cyano 
15 and Ci-4al]cyl), aryl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, 
hydroxy and Q^alkyl). Ci^alkyl, Q^alkenyl, cyclo(C3.8)a]Jcyl, Ci^alkoxy, cyano(Ci^)alkyl. 
amino(Ci^)alkyl (optionally substituted on nitrogen by 1 or 2 groups selected from hydrogen, 
Cwalkyl, hydroxy. hydroxy(Ci^)alkyl. dihydroxy(Ca^)alkyl, aryl and aryl(Ci.4)alkyl), Ci. 
4alkylS(0)c(Ct^)alkyl (wherein c is 0. 1 or 2). -(CH2)„CH(COaR')N(RV°) (wherein u is 0. 1 
20 or 2). -CH2OR'. (RW°)N-. -COOR' and -CHaCOOR^ . -CH^CONR^R^", - 

CH2CH2CH(NR'R^^C02R'; 

[wherein R' and R^° are mdependently selected from hydrogen, C^alkyl (optionally 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are 
not substituents on the same carbon), Cs-Tcycloalkyl (optionally substituted by 1 or 2 hydroxy 
25 groups provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon). C^^alkenyl, cyano(Ci^)alkyl. and phenyl (optionally substituted by 1 or 2 groups 
selected from nitro, halo, hydroxy and cyano)] } . 

or apharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

30 A further preferred class of compound is of the formula (1) wherein; 
Z is nitrogen; 



R* and R^ are together -C(R')=C(R^)-S-; 




is halo; 
R^ is hydrogen; 

.5 

A is phenylene; 
n is 1 or 2; 



10 R^ is independently selected from hydrogen, halo, nitro, hydroxy, CMaliyl, Ci^alkoxy and 
and R' is of the formula A' or A" : 
-(CH2)p 

°Y^(OH), 

^ (A) -CH2CH(OH)(CHj)„C02H (A') 

wherein x is 0 or 1, p is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 

15 

r is 1; 

Yis-NR^R^; 

20 R^ is hydrogen or Ci^alkyl; 

R^ is selected from fluoromethylcarbonyl, difluoromethylcarbonyl, 
trifluoromethylcarbonyl, Q^alfcyl [substituted by 1 or 2 R^ groups (provided that when there 
are 2 R' groups they are not substituents on the same carbon)], -COR* and -SObR* (wherein b 
25 is 0,1 or 2); 

{wherein R* is independently selected from hydrogen, hydroxy, fury! (optionally 
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 
2 nitro groups), morpholino, furyl(Ci^)alkyl (wherein furyl is optionally substituted on carbon 
by 1 or 2 nitro groups), thienyl(Ci^)alkyl (wherein thienyl is optionally substituted on carbon 
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. ...byl.or2nitrogroiq)s).1.2.4,oxadiazolyl.tettazolyl,imidazoL^^^ 

tetrahydrofuryl. tetrahydropyranyl. tetrahydrothiopyranyl. tetrahydrothienyl. phenyl (optionally 
substituted by 1 or 2 groups selected from nitro. halo, cyano, hydroxy and Ci^alkyl), 
pyrazinyl. piperazinyl, d^alkyl, C^enyl, cyclo(C3.8)alkyl, Ci^oxy. cyano(Ci^)alkyl. 
5 ainino(Cx^)alkyl (optionally substituted on nitrogen by 1 or 2 groups selected firom hydrogen, 
C^alkyl, hydroxy. hydroxy(CM)alkyl, dihydroxy(Ci^)alkyl, aryl and aryl(Q^)alkyl), Cj. 
4alkylS(0)e(Cx^)alkyl (wherein c is 0. 1 or 2). -CH.CH(C02R')N(RV°). -CH.0R', 
(R')(R^°)N-. -COOR^ -CH.COOR^ , -CH.C0NRV°, and -CH.CH.CH(NR'R^°)C0.R'; 

[wherein R' and R^° are independently Q^alkenyl or phenyl (optionally substituted by 

10 nitro, halo or cyano)] } . 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 



m another aspect of the invention, preferred compounds of the invention are any one 

15 of: 

KiN^<l-formaniidoindan-2-yl)carbamoyl]-2,3-dicWoro-4H-thieno[3,2-b]pyn:ole; 
N-[(lR,2R)-2-[[(2-CMoro-6H-tMeno[2,3-b]pyrrol-5-yl)carbonyl]aniino]-2,3-^^ 

inden-l-yl]-glycine; 

N-[(lR,2R)-2-[[(2,3-DicWoro-4H-tWeno[3,2-b]pyrrol-5-yl)carbonyl]anuno]-^^^ 

20 inden-l-yl]-glycine; 

N-[(lR,2R)-l-[(2-Amino-2-oxoe1hyl)amino]-2,3-dihydro-lH-mden-2-yy^^^^ 

thieno[3,2-b]pyrrole-5-carboxaniide; 

N-[(lR.2R)-l-[(2-Amino-2-oxoethyl)amino]-2,3-dihydro-lH-inden-2-yl]-2-chloro-6H- 

thieno[2,3-b]pyrrole-5-carboxamide; 
25 N-[(lR.2R)-l-[(2-Amino-2-oxoethyl)amino]-2,3-dihydro-m4nden-2-yl]-5.6-^^^ 

thieno[2,3-d]iinidazole-2-carboxamide; 

N-[(lR,2R)-l-[(2-Anuno-2-oxoethyl)amino]-2.3-dihydro-lH-inden-2-yl]-5-cmo^ 
thieno[2,3-d]imidazole-2-carboxainide 

30 or a pharmaceutically acceptable salt or an m vivo hydrolysable ester thereof. 

Another aspect of the present invention provides a process for preparing a compound of 
formula (1) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof 
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which process (wherein.A, Y, R\ R\ R\.t and n are, unless otherwise specified, as defined in. 

formula (1)) comprises of: 

a) reacting an acid of the formula (2): 

\v-2 OH 



5 



(2) 

or an activated derivative thereof; with an amine of fonnula (3): 



NH2 




Or- 
es) 

and thereafter if necessary: 
10 i) converting a compound of the fonnula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

Specific reaction conditions for the above reaction are as follows. 

Process a) Acids of formula (2) and amines of formula (3) may be coupled 

15 together in the presence of a suitable coupling reagent. Standard peptide coupling reagents 
known in the art can be employed as suitable coupling reagents, or for example 
carbonyldiimidazole, l-ethyl-3-(3-dimethylaminopropyl)carbodi-imide hydrochloride and 
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as 1- 
hydroxybenzotriazole, dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the 

20 presence of a base for example triefhylamine, di-isopropylethylamine, pyridine, or 

2,6-di-a/*y/-pyridines such as 2,6-lutidine or 2,6-di-ferf-butylpyridine, Suitable solvents 
include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and 
dimethylfonnanMde. The coupling reaction may conveniently be performed at a temperature in 
the range of -40 to 40''C. 
25 Suitable activated acid derivatives include acid halides, for example acid chlorides, 

and active esters, for example pentafluorophenyl esters. The reaction of these types of 
compounds with amines is well known in the art, for example they may be reacted in the 



o 



100667 

-39- 

•presenc&of'a-base, sueh as those deseribed above,' aad in a suitable solvent,- such as tifeiose — 

described above. The reaction may conveniently be performed at a temperature in the range of 
-40to40°C. 



10 



A compounds of fonnula (2) where Z is CH may be prepared according to Scheme 1: 

y 



^^-'.^OHO N3CH2C02Me, 

MeONa/MeOH ^ 




R5' 

ii) xylene, A 
(2a) ' ^ ' 

"liOH 
MeOH 
(2) 

Scheme 1 

Compounds of fonimla (2a) are commercially available or they are known compomids 
or they are prepared by processes known in the art. 

A compound of the formula (2) wherein X is nitrogen, can be prepared from a compound of 
the fonnula (6): 




15 

by firstly converting the oxo group to chlorine or bromine with a halogenating agent such as 
POC13 or POBra, in an inert organic solvent such as dichloromethane in a temperature range 
of ambient temperature to reflux (for example see Nucleic Acid Chem. 1991, 4, 24-6) , then 
displacing the chloiine or bromine group with cyanide using a cyanide salt such as potassium 
20 cyanide, in an inert organic solvent such as toluene, benzene or xylene, optionally in the 

presence of a catalyst such as 18-crown-6 (for example see 7. Heterocycl Chem 2000, 37(1), 
1 19-126) and finally hydrolysing the cyano group to a carboxy group, with for example, an 
aqueous acid such as aqueous hydrogen chloride (for example see C/zem. Phamu Bull 1986, 
34£2L 3635-43). 

25 
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Alternatively.acompoimdof.thefojmula(2)..whereittX.ismtrogen.m^^ ..... 
reacting the compound of the fonnula (6) with (03000)20 and a3C002H in the presence of 
magnesium chloride using CI3COO2H as solvent, to fom a compound of the formula (7): 



15 



R4 

R H 

" (7) 



CCI3 



and then hydrolyising the compound of the formula m. u.sing. for Pv .tT.rie n.^j^p^ 
hydroxide, at a temperature range of ambient temperature to reflux (for example see / 
Heterocycl. Chem. 1980, 17(2), 381-2). 

10 The compound of formula (6) may be prepared from a compound of fonnula (12) and (13) 
using conditions known for the Ourtius rearrangement (Tetrahedron 1999, 55, 6167): 
04*^ O 



20 



R5 




N "-Q 

(12) H (13) 



The compounds of the fonnula (10) and (1 1): 
R4 O 



R5 



XNHP R4 11 

OH ..r.. RS^^NHP' 

(10) R (11) 



transfonn into compounds of the fonnula (12) and (13) respectively. This transfonnation 
either occurs spontaneously or may be induced with acid or base. 

Compounds of the fonnula (10) and (1 1) may be prepared by introducing a caiboxy group mto 
a compound of the formula (8) or (9): 



100667 



.41 







J 




wherein P' is an amino protecting group such as butoxycarbonyl. 

A carboxy group is introduced into the compound of the formula (8) or (9) by reacting an 
alkyl lithium reagent such as n-butyl lithium, in an inert organic solvent such as THF, at low 
temperature, for example in the range -10"C to -78°C and then forming the compound of the 
formula (10) or ( 1 1) as appropriate by either 

a) reacting the resulting compound with carbon dioxide; or 

b) by reacting with DMF in the temperature range of -10°C to ambient temperature to 
form the corresponding aldehyde and oxidizing the aldehyde to carboxy with standard 
reagents to give the compound of the formula (10) or (1 1). 

Compounds of the formula (8) and (9) may be prepared from a compound of the formula (14) 
and (15): 

R= (14) ^" (15) 

using conditions known for the Curtius reaction. 

Compounds of the formula (14) and (15) may be prepared by oxidizmg the corresponding 
aldehyde usmg standard oxidizing reagents such as potassium manganate or sodium periodate. 

The aldehyde precursor of a compound of the formula (14) or (15) can be prepared using 
standard techniques known in the art. For example, many compounds of the formula (14) or 
(15) may be prepared by introducing the appropriate R« and R"' into a compound of the 
formula (16) or (17) as appropriate: 
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CHO 



(16) 




CHO 



(17) 



For example, when and are both chloro a compound of the fomiida (16) or (17) may be 
chlorinated with a chlorinating agent such as chlorine in the presence of aluminium chloride 
5 or iron (IH) chloride, in an mert organic chlorinated solvent such as dichloromethane or 1 ,2- 

dichloroethane, followed by treatment with an aqueous base, such as, aqueous sodium 

hydroxide. The mono chlorinated compound can be formed in the same way. 

Compounds of formula (3) where Y is OR^ are commercially available or they are 
10 known compounds or they are prepared by processes known in the art. When Y is NR^R^, the 
amines of formula (3) may be prepared according to Scheme 2: 



HO 




MsCI / triethylamine 



Or 



THF 



(3a) 




Or 



NaNg / dimethylacetemlde 



(3) 



Hg/Pd 



ethyl acetate 




O, 



Scheme 2 

15 Compounds of formula (3a) are commercially available or they are known compounds 

or tiiey are prepared by processes known in the art. 



It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
20 generated by conventional functional group modifications either prior to or immediately 

following the processes mentioned above, and as such are included in the process aspect of the 
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10 



15 



20 



25 



invention. Sueb reactions and modifications indude; for example, introduction of a • • 
substituent bymeans of an aromatic substitution reaction, reduction of substitaents.aL^^^ 
of substituents and oxidation of substituents-Uxe reagents and reaction conditions for such 

procedures are weU known in die chemical art. Particular examples of aromatic substitutxon 
reactions include die introduction of a nitre group using concentrated nitiic acid, the 
intioduction of an acyl group using, for example, an acyl hahde and I^v^is acid (such as 
aluminium trichloride) miderFriedel Crafts conditions; the introduction of an alkyl group 
using an alkyl haUde and Lewis acid (such as almninium trichloride) under Friedel Crafts 
conditions; and the introduction of ahalogen group. Particular examples of modificaUons 
include tiie reduction of a nitro group to an amino group by for example, catalytic 
hydrogenation witii a nickel catalyst or treatinent witi. iron m tiie presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

It will also be appreciated that m some of tiie reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups m the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
skilledmthe art. Conventional protecting groups may be used in accordance with standard 

practice (for iUustration see T.W. Green. Protective Groups in Organic Syndiesis, John Wiley 
and Sons. 1991). Thus, if reactants mclude groups such as ammo, carboxy or hydroxy it may 
be desirable to protect tiie group in some of the reactions mentioned herem. 

A suitable protecting group for an ammo or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or ^-butoxycarbonyl group, an aryhnethoxycarbonyl group, 
for example benzyloxycarbonyl. or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis withasuitable base such as an alkah 

metal hydroxide, for example Uthium or sodium hydroxide. Alternatively an acyl group such 
asar-butoxycarbonyl group may be removed, for examplcby treatinent witi^asuitable acid 

as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
► arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example, 
by hydrogenation over a catalyst such as palladium-on-carbon, or by trealment with a Uwis 
acid for example boron tris(tiifluoroacetate). A suitable alternative protecting group for a 
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O- -44- 
.. primary amino group is,-for example, a phthaloyl group which may. be removed by treatment.. 
with an alkylamine. for example dimethylaminopropylamine. or with hydrazine. 

A suitable protecting group for a hydroxy group is. for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
5 aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example Uthium or sodium hydroxide. 

Alte mativp.ly a n a ryl m e thyl group -suefr^ a beuzyl gioup may be removed, for example, by 

10 hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protectmg group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a f-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art 

Certain intermediates in the preparation of a compound of the formula (1) are novel 
20 and form another aspect of the invention. 

As stated hereinbefore the compounds defined in the present invention possesses 
glycogen phosphorylase inhibitory activity. This property may be assessed, for example, using 
the procedure set out below. 
Assay 

The activity of the compounds is determined by measuring the inhibitory effect of the 
compounds in the direction of glycogen synthesis, the conversion of glucose-l-phosphate into 
glycogen with the release of morganic phosphate, as described in EP 0 846 464 A2. The 
reactions were in 96weU microplate format in a volume of lOOpl. The change in optical 
density due to inorganic phosphate formation was measured at 620nM in a Labsystems iEMS 
Reader MF by the general method of (Nordlie R.C and Arion W.J, Methods of Enzymology, 
1966, 619-625). The reaction is in 50mM HEPES, 2.5mM MgQz, 2.25mM ethylene glycol- 
bis(b-aminoethyl ether) N.N.N'.N'-tet[aacetic acid, lOOmM KCl, 2mM D-(+)-glucose pH7.2, 
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cQr^9j](u&g.a5wM.cyL^^ .as.sg.yJb.uffej.s9lution, with.O.lmg type III.gJ.ycogen, 

O.lSug glycogen phosphorylase a (GPfl) from rabbit muscle and 0.5mM glucose- 1 -phosphate. 
GPa is pre-incubated in the assay buffer solution with the type IE glycogen at 2.5 mg ml'^ for 
.30 minutes. 40|j1 of the enzyme solution is added to 25pl assay buffer solution and the 
5 reaction started with the addition of 25^1 2mM glucose-l-phosphate. Compounds to be tested 
are prepared in lOpl 10% DMSO in assay buffer solution, with final concentration of 1% 
DMSO in the assay. The non-inhibited activity of GPa is measured in the presence of lOfil 
10% DMSO in assay buffer solution and maximum inhibition measured in the presence of 
30|JM CP320626 (Hoover et al (1998) J Med Chem 41, 2934-8; Martm et al (1998) PNAS 95, 
10 1776-8 1). The reaction is stopped after 30min with the addition of 50jil acidic ammonium 
molybdate solution, 12ug ml"^ in 3.48% H2SO4 with 1% sodium lauryl sulphate and lOug ml"^ 
ascorbic acid. After 30 mmutes at room temperature the absorbency at 620nm is measured. 

The assay is performed with a range of test concentrations of inhibitor to determine an 
IC50, a concentration predicted to inhibit the enzyme reaction by 50%. 
15 Activity is calculated as foUows:- 

% inhibition = (1 - (compound OD620 - fully inhibited OD620)/ (non-inhibited rate OD620 - 

fiilly inhibited OD620)) * 100. 
OD620 = optical density at 620nM. 

Typical IC50 values for compounds of the invention when tested in the above assay are 
20 in the range lOOpM to InM. For example the IC50 value of example 1 is 0.3pM. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of the formula (1), or a pharmaceutically 
acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in association 
with apharmaceutically-acceptable diluent or carrier. 
25 The composition may be in a form suitable for oral administration, for example as a 

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
administration as an ointment or cream or for rectal administration as a suppository. 

In general the above compositions may be prepared in a conventional manner using 
30 conventional excipients. 

The compound of formula (1) will normally be administered to a warm-blooded 
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal. 
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. approximately , 0.1 -iOO mg/kg, and.this normally provides a therapeutically-effective dose*.. • 
A unit dose fomi such as a tablet or capsule will usually contain, for example 1-250 mg of 
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However 
the daily dose will necessarily be varied depending upon the host treated, the particular route 
5 of administration, and the severity of the illness being treated. Accordingly the optimum 
dosage may be determined by the practitioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a compound of 
the formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 

defined he r einbefore, for use, in a mp.thorl nf tr^.atm i^-xLfL5ija^^ nnimnl cno h-as-^ftafi^ 

10 by therapy. 

According to an additional aspect of the invention there is provided a compound of the 
formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use as a medicament 

According to an additional aspect of the invention there is provided a compound of the 
15 formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use as a medicament in the treatment of type 2 diabetes, insulin 
resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity 
in a warm-blooded animal such as man. 

Accordmg to this another aspect of the invention there is provided the use of a 
20 compound of the formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of type 2 diabetes, insulin resistance, syndrome X, hypermsulinaemia, 
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal such as man. 

According to this another aspect of the invention there is provided the use of a 
25 compound of the formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of type 2 diabetes in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
method of producing a glycogen phosphorylase inhibitory effect in a warm-blooded animal, 
30 such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a compound of foimula (1). 
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^AcGording-to-thisforther-featiK^ofMsasp^^^^^^ " 

method of treating type 2 diabetes, insulin resistance, syndrome X, hyperinsulinacmia. 
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal, such as man. in 
need of such treatment which comprises administering to said animal an effective amount of a 

5 comjiouiid of formula (1). 

According to this further feature of this aspect of the invention there is provided a 
method of treating type 2 diabetes in a warm-blooded animal, such as man, in need of such 
treatment which comprises administering to said ammal an effective amount of a compomid 
of formula (1). 

10 As stated above the size of the dose required for the ther^eutic or prophylactic 

treatment of a particular ceU-proliferation disease wiU necessarily be varied depending on the 
host treated, the route of administration and the severity of the illness being treated. A umt 
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged. 

In addition to their use in therapeutic medicine, the compounds of formula (1) and 
15 their pharmaceutically acceptable salts are also useful as pharmacological tools in tiie 

development and standardisation of in vitro and in vivo test systems for tiie evaluation of the 
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, 
monkeys, rats and mice, as part of the search for new therapeutic agents. 

m the above other pharmaceutical composition, process, method, use and medicament 
20 manufacture features, the alternative andpreferred embodhnents of the compounds of the 
invention described herein also apply. 

^^'^e invention will now be illustrated by tixe foUowing non-Umiting examples in 

25 which, unless stated otherwise: 

(i) temperatures are given in degrees Celdus CQ; operations were carried out at room or 
ambient temperatote. that is. a. a tempera«Ke in the range of 18-25-C and under an 
atmosphere of an inert gas such as argon; 

(u) organio solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
30 was carried out using a rotary ev^rator under reduced pn^sute (600-4000 Pascals; 4.5-30 
mmHg) witii a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on siUca gel; thin layer chromatography 
CTLC) was carried out on siHca gel plates; where a Bond Elut column is referred to. this 
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means a column containing 10 g or 20 or 50 g of siUca of 40 micron particle size;- the silica • - 
being contained in a 60 ml disposable syringe and supported by a porous disc, obtained ftom 
Varian, Haibor City, California, USA under the name "Mega Bond Elut ST'; "Mega Bond 
Elut" is a trademark; where a Biotage cartridge is referred to this means a cartridge containing 
5 KP-SIL™ sUica. 60p., particle size 32-63mM, supplied by Biotage, a division of Dyax Corp., 
1500 Avon Street Extended, Charlottesville, VA 22902, USA; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for 
illustration only; 

(v) yields are given ror illustration only and are not necessarily those which can be obtained by 
10 diligent process development; preparations were repeated if more matedal was required; 

(vi) where given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to teti-amethylsilane (TMS) as an internal standard, 
determined at 300 MHz using perdeuterio dimetiiyl sulphoxide (DMSO-Se) as solvent unless 
otherwise indicated, other solvents (where indicated in tiie text) include deuterated chloroform 

15 CDCI3; 

(vii) chemical symbols have their usual meanings; SI units and symbols are used; 

(viii) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures are 
given as gauge pressures in bars; 

(ix) solvent ratios are given in volume : volume (v/v) terms; 

20 (x) mass spectra (MS) were run with an electiron energy of 70 electron volts in the chemical 
ionisation (CT) mode using a direct exposure probe; where indicated ionisation was effected 
by electiron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 
are given; generally, only ions which indicate the parent mass are reported and unless 
otherwise stated the value quoted is (M-H)'; 

25 (xi) The following abbreviations are used: 



SM 



startmg material; 
ethyl acetate; 
methanol; 



EtOAc 



MeOH 



EtOH 



ethanol; 

dichloromethane; 

1-hydroxybenzotriazole; 

di-isopropylethylamine; 



30 



DCM 



HOBT 



DIPEA 
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EDCI- ' • -'l-ethyK3-(3-diBae&ylaininopropy^ 

hydrochloride; 
Et20 diethyl ether; 

THF tetrahydrofiuran; 

DMF JV, //-dimethylformamide; 

HATU 0-(7-Azabenzotriazol-l-yl)-iy;iV,iV',iV''" 

tetramethyluroniumhexafluorophosphate 



10 Example 1 

5-riV'-a"Fonnairddoindan'2-vl)carbamovIl~2,3-dichloro-4g^^ ,2-Z?1pviTole 




15 To a suspension of 5-[iV-(l-aniraoiQdan-2"yl)carbamoyl]-2,3-dichloro-4iy-tM 

ib]pyrrole trifluoroacetic acid salt (Mefliod 8; 240nig, O.SQmmol) in DCM (5 ml) was added 
DBPEA (0.17 ml, LOmmol), formic acid (60mg, 1.4mmol) and HOST (67mg, O.Smmol). The 
mixture was stirred for 5 mins and then EDCI (120mg, 6.25mmol) added. After a period of 
3hrs at room temperature formic acid (60mg) and EDCI (120mg) was added to facilitate 

20 complete reaction. The mixture was diluted with BtOAc (20 ml) and washed with water and 
brine. Drying over magnesium sulphate followed by evaporation gave the title compound 
(175mg, 89%) as a pale brown foam. 

NMR 2.85 (dd, IH), 3.20 (dd, IH), 4.60 (m, IH), 5.50 (m, IH), 7.15 (m, IH), 7.40 (dd, 
IH), 7.50 (dd, IH), 7.70 (d, IH), 7.90 (d, IH), 8.55 (d, IH), 8.60 (d, IH), 12.36 (broad s, IH). 

25 

Method 1 

3-CblorO"S-methoxvcarbonvl-4g-thienor3,2-l?1pvrrole 
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Methanolic sodium methoxide solution (28%) (5 ml, 25.9 mmol) was diluted with 
MeOH (5 ml) and was cooled to -25*>C under nitrogen. A solution of 4-chloro-2- 
thiophenecarboxaldehyde (J Heterocyclic Chem, 1976, 13, 393; 1.1 g, 7.5 mmol) and methyl 
5 azidoacetate (3.0 g, 26. 1 mmol) in MeOH (20 ml) was added dropwise, maintaining the 

temperature at -25°C. On completion of addition the solution was allnwe-H tn warm t ^^ ^or* _ 
over a period of approximately 16 hours. The solution was added to saturated aqueous 
ammonium chloride (250 ml) and the mixture was extracted using DCM. The combined 
organic layers were concentrated at O-'C. The residue was taken up in xylene (30 ml) and this 
10 solution was added dropwise to xylene (120 ml) under reflux. The solution was heated under 
reflux for 30 minutes before being cooled and concentrated. The title compound was purified 
by a mixture of crystallisation OBtOAc/isohexane) and chromatography on a Bond Elut 
colunm eluting with a graduated solvent of 5-50% EtOAc in isohexane (640 mg, 40%). NMR 
(CDCI3) 9.1 (IH, br), 7.1 (2H. s), 3.9 (3H. s); m/z 214.3. 



15 



Method 2 



The following compounds were made by the process of Method 1 using the 
appropriate starting materials 



Meth Compound NMR (CDCI3) 



M/z 




9.2 (IH, br), 7.0 (IH, s), 3.9 (3H, s) 



248.2 



1 Aldehyde: DE 2814798 



Method 3 



5-Carboxv-3-chloro-4Jy-thienor3.2-fc1pvn:ole 
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3-adoro.5.;nethoxyx:arboxLyWH-tMeno[3>i,]^^^^ (Method 1;.0.61 g, 2.83.mmol).- 
was taken up in MeOH (10 ml) and was heated under xeflux. Aqueous hthium hydroxide (2.0 
M 3 0 nd, 6.0 mmol) was added portionwise over 45 minutes. The mixture was heated under 
reflux for 30 minutes before being cooled and concentrated. Water (20 ml) was added and the 

solution was neutralised using aqueous hydrochloric acid (2.0 M. 3.0 ml). The solution was 
extracted using EtOAc. and the combmed organic layers were concentrated to afford the title 
compound as a yellow sohd (0.57 g. 100%). NMR: 12.4 (IH. br). 7.4 (IH, s), 7.0 (IH. s); m/z 



200.3. 



10 Method 4 

The foUowmg compounds were made by the process of Method 3 using the 
appropriate starting materials. 




15 7feT4fKl-dune ti^ yl'^thnxv^carb^ «Yi''--^^"1-^bvdToxvindm 




Ci.-l-amino-2-hydroxyindan (12.0g. 80.5mmol) was dissolved in DCM (500 ml) and 
20 triethylamine (22.4 ml. 161mmol). Di-^er^-butyl dicarbonate (22.0g, lOOmmol) in DCM (50 
xnl) was added and the mixture stirred at room temperature for 20 hours then evaporated. 
EtOAc (200 ml) was added, the solution washed with water, dried over magnesium sulphate 
and evaporated. The crude product was purified by chromatography on silica with 4: 1 ^so. 
hexane:EtOAc as eluent to give the title compound (17.9 g. 90%) as a white sohd. 
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. ^HNMR.L42.(5,.9H),2,7S.(dd, IH), 3,00 .(dd,.lH), 4,40 (m, 1H),.4.85 (m, IH), 4..95.(m,vlH), 

6.30 (d, lH),7.10(m,4H). 

Method 6 

5 Trans-l-aLminoA-K 1 , 1 ~dimethvlethoxv)carbonvlamino1indan 




Cw-l-[(l,l-dimethylethoxy)carbonylainino]-2-hydroxyi^ (Metibod 5; 14.0g, 
56.2minol) was dissolved in DCM (200 ml) and triethylamine (11.8 ml, 84.3mmol). 

10 Methanesulfonyl chloride (7.1g, 61.9mmol) dissolved in DCM (20 ml) was added and the 

mixture stiired at room temperature for 3 hours. The mixture was evaporated and EtOAc (250 
ml) added. After washing with water and drying over magnesium sulphate the organic 
solution was evaporated to yield Ci5-l-[(l,l-dimethylethoxy)carbonylamino]-2- 
methanesulphonyloxyindan (9.7g, 98%) as a white solid. 

15 NMR 1.45 (s, 9H), 3.15 (m, 2H), 3.18 (s, 3H), 5.20 (m, IH), 5.35 (m, IH), 7.15 (m, 4H), 
7.45 (d, IH). 

C/5'-l-[(l,l-<iimethylethoxy)carbonylamino]-2-methanesulphonyloxyindan (18. Ig, 
55.3mmol) was dissolved in dry dimethyl acetamide (100 ml). Sodium azide (5.4g, 

20 83.0mmol) was added and the mixture heated to 90^C for 6 hours. The reaction was cooled, 
diluted with ethyl acetate (150 ml), washed with water (6 x 200 ml) and dried over 
magnesium sulphate. 10% Palladium on activated carbon was added and the mixture stirred 
under a hydrogen atmosphere for 24 hours. Filtration through celite followed by evaporation 
gave the title compound (2.6g, 98%) as a white solid. 

25 NMR: 1.45 (s, 9H), 2.50 (dd, IH), 3.05 (dd, IH), 3.30 (m, 3H), 4.55 (m, IH), 7.1 (m, 5H). 
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thiftTin[^.2-fe1pvrrole 




5-Carboxy-2,3-Dichloro-4H-thieiio[3,2-fc]pyrrole (Method 4; 2.36g, lO.Ommol), 
fran^-2-ainmo-l-{iV4(ia-dimethylethoxy)]carbonylaniino}m^ (Mettiod 6; 2.5g. 
10.0mmol). DIPEA (1.7 ml, lO.Ommol) and HOBT (1.35g, lO.Ommol) was stirred in DCM 
LO (75ml)atroomtemperatuiefor2minutes.EDCI(2.4g, 12.5mmol) was added and the 

mixture stirred at room temperature for 20 hours during which time the product precipitated. 
The reaction was filtered, washed with DCM (2 x 25 ml) and dried to give the title compound 
(3.7 g, 80%) as a pale green powder. 

NMR 1.40 (s, 9H), 2.81 (dd, IH), 3.20 (dd. IH). 4.55 (m, IH), 5.15 (m, IH). 7.15 (m. 5H). 
15 7.35 (d, IH), 8.55 (d, IH), 12.36 (broad s, IH); m/z 463.7/465.7. 



20 



Method 8 

<- rAr.n-Ai^innin^o^-'^-v1V-«rbamo vn - ? , 3 - (iichloro -4F-thTenor3,2-fc1pYrr^^^ 



NH2 




2,3-Dichloro-5KiV-{14(14-dimethylethoxy)carbonylamino]indan-2-yl}carb^^^^ 
4H-thieno[3,2-fc]pyrrole (Method 7; 3.7g, 7.9mmol) was dissolved in DCM (75 ml). 
Ttifluoroacetic acid (10 ml) was added and the mixture stirred at room temperature for 24 
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hoiffs. The reaction was filtered and the isolated solid washed-vflith-DGM to- give Ui© - 

trifluoroacetic acid salt of the title compound (3.1g, 82%) as a pale green powder. 

NMR 3.05 (dd, IH), 3.42 (d, IH). 4.7 (m, 2H), 7.20(d. IH), 7.35 (m, 3H), 7.55 (d, IH), 
8.60 (broad s, 3H), 8.80 (d, IH), 12.5 (broad s, IH). 
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